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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO OO0IIEro 0Opa3oBaHUsI COCTaBIEHA HAa OCHOBE
MOJIOKEHUH W TpeOOBaHWM K pe3yibTaTaM OCBOGHHMsSI Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBaresibHON mporpammsbl, mnpenacrabieHHbix B OI'OC OO0, a Takke ¢ ydéToM
denepanpHOi pabodeil mporpamMmbl BocmHTaHus u KoHIenmmu mpenojaBaHus y4eOHOTO
npenmeta «Pu3nKa.

CopepxaHue mporpaMMbl Mo (pu3MkKe HampaBiIeHO Ha (HOPMHUPOBAHHE ECTECTBEHHOHAYYHOU
rPaMOTHOCTH 00y4aloIIUXCsl M OPraHU3alMIo U3ydeHus: (pU3MKu Ha JesITeIbHOCTHON ocHOBe. B
nporpaMMe 1o (M3MKE YYUTHIBAIOTCS BO3MOKHOCTH Yy4eOHOro mpeaMeTa B pealu3aliu
tpeboBanuii ®I'OC OOO K miIaHUPyeMbIM JIMYHOCTHBIM U METalPEAMETHBIM pE3yJbTaTaM
o0ydeHHs, a TaKKe MEXKIPEIMETHbIC CBSI3U ECTECTBEHHOHAYYHBIX Y4YEOHBIX MpPEIMETOB Ha
YPOBHE OCHOBHOT0 00111er0 00pa3oBaHUsl.

[Iporpamma 1o ¢u3HMKe ycTaHABIMBAeT pacHpeAeieHne Y4eOHOro Marepuana I0 Trojam
o0ydeHusti (Mo KjaccaM), MpeylaraeT NPUMEPHYIO IOCIEAOBATEIBHOCTh HU3YYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTMKE pa3BUTUA MPEAMETHOTO COAEPKAHUA M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroMNXCs.

[Tporpamma mo ¢usuke pazpaboTaHa C LENBIO OKAa3aHUS METOJUYECKOW TOMOIIN YYHTETIO B
CO371aHUU paboyel MPorpaMMBbl 110 y4EOHOMY MPEAMETY.

Ou3nka SBISETCS CHUCTEMOOOPa3ymOIIMM JJisi €CTeCTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJNBbKY (PU3MUYECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBICHUN, N3y4aeMbIX XHUMHEH,
Ouosorueli, actpoHOMHUeH U (U3NIEeCcKOl reorpadueii, BHOCHT BKJIQJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEIOCTaBsieT HamOosee sCHbIe 00pas3lbl NPUMEHEHHs HAayYHOTO MeEToza
MO3HAHUS, TO €CTh CIIOCO0a MOy4YEeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TNaBHBIX 3a1ad (hU3MYecKoro oOpa3oBaHMs B CTPYKType oOIero oOpazoBaHMs
COCTOUT B (OPMHUPOBAHHM €CTECTBEHHOHAYYHOH TPAMOTHOCTH W HHTepeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE THpEANOiaraeT OBJaJEHUE  CJIETYIOLUMHU
KOMIIETEHTHOCTSIMH, XapaKTePHU3YIOLUIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:

L4 HAay4YHO OOBSICHATH SIBJICHUA,

L4 OLCHMWBATh U ITIOHUMATh OCOOCHHOCTH HAayY4YHOI'O UCCIICAOBAHUAA,

L4 HHTCPHIPECTUPOBATL JAHHBIC WU HUCIIOJIb30BATh HAYYHBIC JOKA3aTCIIbLCTBA JIA IOJTYUCHUA
BBIBOJIOB.

Ilenn wu3ydeHuss (U3MKM Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs OMNpEENeHbl B
Konnenmnuu npenoaaBanust yueoHoro npeamera «Pusnka» B 00pa30BaTEIbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, peanu3yolUX OCHOBHBbIE OOIIe00pa30BaTeIbHbBIE MPOrPAMMBI,
yTrBepxkAEHHON pemienreM Komernn MunucrtepcTBa npocsemieHus Poccuiickoil @enepanyu
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu n3yyenus Gpu3nku:

o npuoOpeTeHne HWHTepeca W CTpeMJIeHHA OOy4aroIluXcs K HaydHOMY H3Yy4EHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

. pa3sBUTHE MpPEJCTABICHUH O HAYYHOM MeETOJe IO3HaHUA U  (QOpPMUPOBaHUE
MCCIIEI0BATENIBCKOTO OTHOIIEHUS K OKPY/KAIOIIMM SIBJICHUSIM;

o (hopMHpOBaHHE HAYYHOI'O MHUPOBO33PEHMs KaK pe3yibTaTa U3y4eHHUs] OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

o (dbopMUpOoBaHUE MPECTABICHUN O poiu (PU3UKU JJIS1 Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;



. pa3BUTHE TIPEICTABICHUA O BO3MOXKHBIX cdepax Oyaymed npodeccrnoHambHON
NeSATeTLHOCTH, CBSI3aHHOW C (PU3MKOW, TOATOTOBKA K JajdbHEHIIEMy OOYYEHHUI0O B STOM
HaTPaBIICHUU.

JlocTrxkeHne ITUX Iieliel mporpaMmbl 0 GU3KMKE HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS
o0ecreunBaeTcs pelieHueM CIeAYoIuX 3a1ay:

o npuoOpeTeHne 3HAHWUM O JHUCKPETHOM CTPOSHUW BEIIECTBA, O MEXAHHYECKHUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

o npuoOpeTeHne yMEHUW ONHCHIBAaTh U OOBACHATH (U3UYECKUE SBJICHHS C
MCIIOJIb30BaHUEM OJTyYEHHBIX 3HAHUI;

o OCBOGHHE METOJIOB pEUICHMs] MPOCTEUIINX pacu€THBIX 3aJad C HCIOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33/1a4;

o pa3BUTHE YyMEHHH HaONIOAATh MPUPOJHBIC SBJICHUS U  BBHIIOJIHATH  OIBITHI,
nabopatopHbie  pabOTBl M AKCHEPUMEHTAJbHBIE HCCIEIOBAaHUS C  HCIOJIb30BAaHHEM
HU3MEPUTEIIBHBIX TPHOOPOB;

o ocBoeHHEe NPUEMOB paboThl ¢ uHpOpManueld (U3NYECKOro COACpIKAHMS, BKIIOYAs
WH(OPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHUSX (PU3UKH, aHAIU3 U KPUTUICCKOE OIICHUBAHUE
uHpOpMaLNH;

. 3HAKOMCTBO cO chepamu npoheCCUOHATBLHOM JIEATSIIBHOCTH, CBSI3aHHBIMH C (DH3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOI HAYKH.

Ha wusyuenue ¢usmku (6a30BbIi ypoBEHb) HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8 kitacce — 68 yacoB (2 yaca
B HEJIEINI0), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEINIO).

[Ipennaraemselii B mporpamMMe mno (u3ukKe MnepeueHb JabopaTOpHBIX pabOT U OMBITOB HOCUT
peKOMEHAaTeIbHBIA XapaKTep, YYUTENb JelaeT BbIOOp MPOBEAEHUS 1a00paTOPHBIX paboT U
ONBITOB  C  Yy4€TOM  MHIUBUAYaJIbHBIX  OCOOCHHOCTEM  oOydwaromuxcs,  CIUCKa
DKCIEPUMEHTAIbHBIX 33JaHMM, MpelaraéMbplx B pPaMKaX OCHOBHOIO TIOCYIapCTBEHHOIO
9K3aMeHa 1o (pusmke.



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka O mnpupone. fBneHus npupoasl. PU3NUECKUE SBICHUSA: MEXAaHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenuuuHbl. M3MmepeHue Qusmueckux BenuuuH. Duznueckue MpUOOPBHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka u apyrue ectecTBeHHbIE HAyKH M3ydaloT npupoxay. EcTrecTBeHHOHAy4YHBIH METOX
NO3HAHUS: HAOJIOJICHHE, TOCTAHOBKA HAYYHOTO BOMPOCA, BBIIBKEHHUE TUIIOTE3, SKCIIEPUMEHT
110 IPOBEpPKE TMIOTe3, 00bsACHEHHE Ha0mo1aeMoro spieHus. Onucanue GU3NUECKuX sBICHUN
C TIOMOILBIO MOJEIIEH.

Hemoncmpayuu.

1. Mexanuyeckue, TEIIoBbIe, JIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.

2. duznyeckue MpuOOPsl U MpoLeAypa MPSMbIX W3MEPEHUIN aHAJIOTOBBIM U LU(PPOBBIM
puoOpoOM.

Jlabopamopnusie padbomot u onvimol.

OrmpezenieHre EHbI AICHUS KAl H3MEPUTEIHLHOTO Mproopa.

H3mepenne paccTOsTHUMN.

N3mepenne o0bEMa )KUIKOCTH M TBEPIOTO Tea.

Ormpezenenne pa3MepoB MajbIxX TeJ.

HN3mepenne temmnepaTypbl NpU MOMOIIM KHUJIKOCTHOTO TEPMOMETpPAa M JaT4yHKa

ok ke

TEMIIepaTyphl.
6. [IpoBenenue wuccinenoBaHUsA II0 IPOBEPKE TUIOTE3bl: JAJIBHOCTH II0JIETA IIAPHUKA,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nes 2. [leppoHauyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOUIUE AUCKPETHOE
CTPOEHUE BEIIECTBA.

JBmwxenue wyactuil BemecTBa. CBA3b CKOPOCTH JBHKEHHS YacTHI[ C TEMIEpaTypoi.
BbpoyHnoBckoe naBuxenue, auddysus. BzaumoneicTBe YacTHI] BEUIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOSHHE ra30B, )KUJIKOCTEH 1 TBEPABIX (KPUCTAIITHIECKHX )
TeJl. B3auMOCBS3b MEXKIYy CBOMCTBAMHM BEHIECTB B PA3HBIX arperaTHbIX COCTOSAHHUSX U HUX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHuEM. OCOOEHHOCTH arperaTHbIX COCTOSIHHI BOJIBI.

Hemoncmpayuu.

1. Habntonenue OpoyHOBCKOTO JABHKEHHS.

2. Ha6mronenue qud dysun.

3. HaGnronenne siBiIeHWH, OOBSICHSIONIMXCS TPUTSDKEHUEM WM OTTAIKMBAHUEM YaCTHIL
BEIIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OreHka 1uaMeTpa aToMa METOJIOM PsiIoB (C UCTIOJIb30BaHueM (hoTorpadmii).

2. OmnBITH IO HAOTFOICHUIO TETUIOBOTO PACIIMPEHHSI Ta30B.

3. OnbITH IO OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKESHHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.
Mexanudeckoe aABuxkeHHE. PaBHOMepHOEe M HepaBHOMepHOe ABmkeHue. CropocTh. CpemHsis
CKOpPOCTb MPHU HEPABHOMEPHOM JIBH>KEHUU. Pacu€T myTH 1 BpEMEHH IBUKEHHUS.



SBnenue nHepuuu. 3aKOH MHEpLUUU. B3anMonelicTBre Ten Kak NpUYMHA U3MEHEHHS CKOPOCTH
JIBIKEeHUs Tel. Macca kak Mepa UHepTHOCTH Tena. [noTtHocTh BemiecTBa. CBsI3b MIIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEIeCTBa.

Cuna kak xapakTepucTuka B3auMojencTBus Tei. Cuia ynpyroctd u 3akoH ['yka. M3sMepenue
CWJIBI C TOMOILIBIO JUHAMOMETpA. SIBieHME TAroTeHHsI U cuia TsokecTH. Cuila TSDKECTH Ha
npyrux nia”erax. Bec tena. HeBecomocts. CrioxkeHHe CUJl, HAIIPABJIEHHBIX 110 OJHOM MPAMOI.
PaBuopelictByromas cwi. Cuiia TpeHus. TpeHHe CKOJbXKEHHS U TpEeHHE MoKos. TpeHue B
MIPUPOJIE U TEXHHKE.

Hemoncmpayuu.

1. Habnronenne MexaHMYeCKOTro ABMKEHUS Tela.

2. N3mepenne cKkopoCTy NPSIMOJIMHEWHOTO IBUKEHHUS.

3. HalGmronenue siBleHUsI HHEPLIUH.

4. Habutoienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.

S. CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEl.

6. CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwsie pabomot u onvimel.

1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JABIDKEHHS (IIapuUKa B KUAKOCTH, MOJENU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK JaJiee).

2. Omnpenenenue cpelHed CKOPOCTH CKOJBXKEHHsI Opycka WM IIapuKa MO HaKJIOHHOU
MJIOCKOCTH.

3. Ornpezenenue MmI0THOCTU TBEPAOTO Tea.

4. OnbITHI, AEMOHCTPHUPYIOIIAE 3aBUCUMOCTh PACTsHKEHUs (IedopMaliiu) MPYKUHBI OT

IIPUIIOKEHHOMN CHUJIBI.

5. OnbIThI, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHIIBI TPEHUS CKOJIbKEHHUS OT Beca Tela U
XapakTepa COIPUKACAIOIINXCs TOBEPXHOCTEN.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra30B.

Hasnenue. CriocoObl YMEHBIICHHUS W YBEJIUYCHUS daBieHHs. [[aBneHue raza. 3aBHCHMOCTH
JlaBJIEHUs ra3a oT 00béMa, Temnepatypsl. [lepenada naBneHus TBEPABIMU TeIaMH, )KUIKOCTIMHU
u razamu. 3akoH [lackans. [THeBMaTHUecKre MalIMHBL. 3aBUCUMOCTD JABJICHUS KUAKOCTU OT
ryounsl.  ['mapocratuueckuil  mapagokc. CooOmaromuecss cocynasl. ['mapaBimudeckue
MEXaHU3MBI.

Atmocdepa 3eman M atMochepHoe JaBieHue. I[IpuunHBI CyliecTBOBaHMS BO3TYLIHON
obonoukn 3emnu. Ombir Toppuuennu. M3mepeHue arMocdepHOro naBiaeHHs. 3aBUCHUMOCTb
aTMoc(epHOro JaBi€HHMs OT BBICOTHI Haja YypoBHeM Mops. Ilpubopwel 1ist u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JleiicTBUE XKMIKOCTH M Ta3a Ha NOTPYXEHHOE B HMX Telo. BrITankuBaromas (apXxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

3aBUCUMOCTbD JABJICHUS T'a3a OT TEMIIEPaTyphl.

Ilepenaya naBiaeHUS )KUIKOCTHIO U Ta30M.

Coobmatrommuecs: Cocypl.

I'mppaBnnueckwmii mpecc.

[IposiBnenue aecTBus aTMOCHEPHOTO JTABICHHUS.

3aBUCUMOCTh BBITAIKHBAIOIIEH CHUJIBI OT 00BEMa MNOrpYKEHHOW YacTH Telna U
IJIOTHOCTHU KHUJIKOCTH.
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7. PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BEITECHEHHOM KUIKOCTH.
8. VYcnoBue 1U1aBaHUA T IUIABAHUE WM TOTPYKEHHE TeJl B 3aBUCUMOCTH OT
COOTHOIIEHUS IUIOTHOCTEHN TEJA U JKUIKOCTH.



Jlabopamopusie pabomot u onvimel.

1. HccnenoBanne 3aBUCHUMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOW B KUIAKOCTh
YacTH TeJa.

2. OnpeneneHre BBITAIKUBAIOMICH CHJIBI, JCHCTBYIOIIEHM HA TEIO, MNOTPYKEHHOE B
YKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKHABAIOIIECH CUIIbL, IEUCTBYIOLIECH HA TEIO B AKUIKOCTH,
OT Macchl Tena.

4. OnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIbI, IEUCTBYIOIIEH Ha
TEIO B XKHUAKOCTU, OT 00BEMaA MOrpyKEHHOHM B KHUJAKOCTh YacTH TelNa W OT IUIOTHOCTH
JKUJIKOCTH.

5. KoncrpynpoBanue apeomerpa WIM KOHCTPYUPOBAHUE JIOJAKA U ONpPEACIICHUE €€
rPpy30M0AbEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanunueckast pabora. MOIIHOCTb.

[TpocTeie MEXaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBHUIO paBHOBECHUS phluara.
[IpumeHeHue mpaBujia paBHOBeCHUs pbldyara K OJoKy. «3osoToe mpaBuiio» MexaHuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckass sHeprus. Kunernueckas W mnoteHuuanbHas 3Heprus. [IpeBpaieHue ogHOTO
BHJIa MEXAHUYECKOM IHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXaHHKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuuvie padbomot u onvimol.

1. Onpenenenve pabOThl CHUJIBI TPEHUS IPU PABHOMEPHOM JBI)KEHHHM Tejla IO
TOPU30HTAJILHON TIOBEPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHS pblyara.

3. N3mepenne KII/] HakIIOHHOM MIIOCKOCTH.

4. N3yuenne 3aKoHa COXpaHEHUS MEXaHUYECKOM SJHEPIUH.

8 KUIACC

Pa3nen 6. TenioBble siBJIeHHS.

OCHOBHBIE TOJIO)KEHHSI MOJEKYISIPHO-KMHETHYECKON TEOPUU CTPOEHHUs BemiecTBa. Macca u
pa3Mepbl aTroOMOB U MoOJIeKyJl. ONbIThl, MOATBEPKIAIOIINE OCHOBHBIE  IOJOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPIOrO, XUIKOTO M Ta3000pa3HOTO COCTOSIHMUM BemiecTBa. Kpucrammnyeckue u
amopdueie Tena. OOBSCHEHHE CBOMCTB Ta3oB, >KUIKOCTEH M TBEPABIX TEJI HA OCHOBE
MOJIOKEHUN MOJIEKYJIAPHO-KUHETUUECKOW Teopur. CMayuBaHME WM KaNWJULSIPHBIE SIBJICHUS.
TennoBoe pacHIMpeHne U CKaTHUe.

Temmneparypa. CBsi3b TeMIIEpaTyphbl CO CKOPOCTHIO TETNIOBOTO JABUKEHUS YacThIl. BHyTpeHHss
sHeprust. CriocoObl M3MEHEHHSI BHYTPEHHEW SHEPruu: TEIUlonepeaadya U CoBepIieHue padboThI.
Buasl Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUEHHUE.

KonnuecTBo TeminoTel. YenabHas TEMIOEMKOCTh BEIIeCTBA. TemI0o0OMEH W TEeIoBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO OanaHca. [lmaBieHne W OTBep/ieBaHHE KPUCTATUTHYECKUX
BEIIECTB. YenbHas TeruioTa IutaBieHus. [lapooOpasoBanme m koHaeHcamus. Mcmapenwe.
Kunenue. YnenpHas Teriora mapooOpa3oBaHUs. 3aBHCHUMOCTh TEMIIEPATypbl KUIIEHUS OT
aTMoc(hepHOTro JaBICHHS.

Brnaxxnocts Bo3myxa.

OHeprus TOIMBa. Y IeJIbHas TEII0Ta CrOPaHHUS.



[Tpuanmne padotsl TermnoBsix npurateneil KI1/] remmoBoro neurarens. TemnoBble ABUTaTEH
U 3alllMTa OKPYKAIOIIEH CPEeIbl.

3aKOH COXpaHEHHMS U MPEBPACHUS SHEPTUM B TEIJIOBBIX MpoIlieccax.

Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBHYKEHUS.

Ha6monenue nuddysum.

HalGmronenue siBneHnii CMauYuBaHUsI M KAlTWJUISIPHBIX SIBJICHHH.

Hab6mronenue TeniaoBoro pacuimpeHus Tel.

N3menenune naBieHus ra3a mpu K3MEHEHHH 00bEMa M HArpEBaHUH WJTH OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMIepaTypsl.

Bunael reruionepenayu.

OxJtax/iIeHre Py COBEPIICHUU PaOOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIIAMH.

CpaBHeHHE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

HabroneHne KUmneHus.

Habmroienne nocTostHCTBa TeMIIEpaTyphl MPH TIABICHUU.

13. Moieny TemIOBBIX IBUTATENIE.

Jlabopamopnusie padbomot u onvimol.
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1. OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKCHUSI.

2. OnbITH IO BRIPALIMBAaHHUIO KPUCTAIUIOB IIOBAPEHHON COJIM MM caxapa.

3. OnbIThl 0 HAOTIOIEHUIO TEIUIOBOTO PACHIMPEHMSI Fa30B, )KUIKOCTEH U TBEPIBIX TEI.

4. Ornpezenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

S. OmnbITH, NEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3AyXa OT €ro o0néma u
HarpeBaHUs WIN OXJIAXKJICHHS.

6. [IpoBepka rHMOTE3bl JMHEWHOW 3aBUCHMMOCTH JJIMHBI CTOJOWMKAa JKUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. Habmtonienne m3aMeHeHus BHYTPEHHEW SHEpruu Tejla B pe3yjbTaTe TeIIonepenadu U
paboThI BHELIHUX CHJL.

8. HccnenoBanue siBIeHUs TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON M ropsiueii BOJIBI.

9. Omnpenenenre KOJUYECTBAa TEIJIOTHI, MOJIYYEHHOIO BOJOM MpU TEIIOOOMEHEe ¢
HarpeThiM METAIITMYECKUM LIUITUHAPOM.

10. Onpenenenne ynenbHON TEINIOEMKOCTH BELECTBA.

11. HccnenoBanue npouecca uCapeHusl.

12. Ompenenenne OTHOCUTEIILHON BIIAXXKHOCTH BO3yXa.

13. Onpenenenre ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onexkrpuzanus Ten. [[Ba pona 3ieKTpUUYECKHX 3apsaoB. B3zamMopelcTBre 3apsyKEHHBIX TeEIl.
3axoH KynoHa (3aBUCUMOCTh CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TE OT BEJIMYUHBI 3apsiioB U
pPacCTOSHUS MEX]Y TeJIaMu).

Onekrpuueckoe mnoisie. Hanpsok€HHOcTh snexkTpuueckoro mnousid. [lpuHuun cyneprno3unun
IEKTPUYECKUX ITOJIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DIEMEHTAPHBIA JJIEKTpUUYEcKui 3apsa. CTpoeHue aroma.
IIpoBOTHUKY M AMBJIEKTPUKHU. 3aKOH COXPAHEHHUSI dJIEKTPUUECKOTO 3apsiia.

ONEKTpUYECKUA TOK. YCIOBUS CYHIECTBOBAHHS DIJIEKTPUYECKOro ToKa. McTouHuKH
MOCTOSIHHOTO TOKa. JIeMcTBUS 3IEKTPUYECKOrO TOKa (TEMIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B )KUIAKOCTAX U razax.



Onexkrpuueckas 1enb. Cuina Toka. DIeKTpuueckoe HanpspkeHne. ConpoTUBIEHUE POBOIHUKA.
VYnenpHoe compoTuBIeHUE BemlecTBa. 3akoH Oma s ydactka uenu. IlocnepgoBarenbHoe U
napasuleibHOE COeIMHEHHUE MPOBOIHUKOB.

PaGoTa ¥ MOIIHOCTH 3JIEKTpUUYECKOro TOKa. 3akoH Jlxoyns—JleHna. DnekTpuyeckue 1enu u
NOTPEOUTENH IEKTPUIECKOH 3Heprun B ObITy. KOpoTkoe 3aMbIkaHueE.

IlocTossHHBIE MarHuTBEL. B3amMoAeHCTBHME IIOCTOSHHBIX MATrHHUTOB. MarumTHOE IIOJIC.
MaruutHoe noje 3emMiIM U €ro 3HadueHue il )Ku3HU Ha 3emuie. OnbIT Opcreaa. MarHuTHoe
0JI€ AIEKTPUUECKOTO ToKa. [[puMeHeHune 3eKTpOMarHuToB B TeXHUKE. JleiicTBHE MarHUTHOTO
MoJsi Ha NPOBOJAHMK C TOKOM. OJIEKTPOJBHUIaTeNb MOCTOSIHHOrO TOKa. Mcmonb3oBaHue
AJIEKTPOJIBUraTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes.  SBneHue  snekTpomMarHutHo — mHaykuuu.  IIpaBuno  Jlenna.
Onektporedeparop. CrocoObl TOMYYSHHUS DJICKTPUUYCCKON HSHEPTrUd. ODIJIEKTPOCTAHIIUM Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

1. DnekTpu3anus Tel.

2. JIBa pojia 3JIEKTPHUECKUX 3apsi/10B M B3aUMO/ICHCTBHE 3apsKEHHBIX TeEll.
3. VY CTpoicTBO U IEHCTBHE JIEKTPOCKOIIA.

4. DnexkTpocTaTHyecKasi HHAYKITUS.

S. 3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsII0B.

6. [TpOBOIHUKY U JUBIEKTPUKH.

7. MonenupoBaHie CHIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIS.

8. W cTouHNKH TOCTOSIHHOTO TOKA.

9. JlecTBUSI 2JIEKTPUUECKOTO TOKA.

10. DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

11. I"a30BbIi paspsi.

12. W3mepenune cuiibl TOKa aMIiepMeTpOM.

13. W3mepenne 3JeKTPUIecKOTO HAMPSHKEHHS BOJIBTMETPOM.

14. PeocraT 1 MarazuH cOnpoTHBICHUH.

15. B3aumMoneiicTBre NOCTOSIHHBIX MarHUTOB.

16. MopenupoBaHie HEBO3MOKHOCTH Pa3/ICICHHUs TIOITFOCOB MarHUTA.
17. MonenupoBaHie MarHUTHBIX TIOJIEH MOCTOSIHHBIX MarHUTOB.

18. OmneIT Opcrena.

19. MarsuTHO€ 1oJie Toka. DJIeKTPOMarHur.

20. JleiicTBrEe MarHUTHOT'O NOJISl HA MPOBOJIHUK C TOKOM.

21. DneKTpOoABUTaTEIb IOCTOSTHHOTO TOKA.

22. HccnenoBanue siBJICHUS AJIEKTPOMarHUTHON MHIYKIINH.

23. OneiTel Dapanes.

24, 3aBHCHMOCTH HAIPaBIICHHUS] HHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHSI.

25. DeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITHI 10 HAOTIOICHHUIO STIEKTPU3AIUH T€T HHIAYKIIMEH U TPH COMPUKOCHOBEHUH.
HCCJ’IC}IOB&HHQ HeﬁCTBHﬂ QJICKTPHUYCCKOI'O I10JIA Ha ITPOBOAHUKH U JUDJICKTPUKH.
COopxka u mpoBepKa pabOThI AIEKTPUIECKON IETH MMOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HAMPSHKSHHUS.

HccnenoBanue 3aBUCIMOCTH CHITBI TOKA, WAYIIETO Yepe3 Pe3UCTOpP, OT COMPOTUBIICHUS
pe3uCTOpa M HANPSHKEHHS Ha PE3UCTOPE.
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1. OHI:ITBI, ACMOHCTPHUPYIOIIUC 3aBUCUMOCTDb SJICKTPHUYICCKOTO COIIPOTUBJICHUA
MMPOBOAHUKA OT €TI0 AJIMHBI, INTOIAAN MTOMECPCUYHOTO CCUCHUS U MaTCpUaJia.

8. ITpoBepka npaBuiia CIOKEHUs HANPSHKEHUH MIPU MOCIIEA0BATEIbHOM COSIMHEHUH JIBYX
PE3UCTOPOB.

9. ITpoBepka mpaBuia Ul CUIIbI TOKA IIPH NApajlIEIbBHOM COCMHEHUU PE3UCTOPOB.

10. Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. OmnpeneneHre MOIIHOCTH 3JIEKTPUUYECKOI0 TOKA, BBIJEIIEMON Ha Pe3UCTOpe.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIaMIIOUKY, OT HaIlPsDKEHHS Ha
HE.

13. Onpenenenne KII/] narpeBarens.

14. HccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.

15. M3yuyeHne MarHMTHOrO II0JI1 IOCTOSHHBIX MAarHUTOB HpPU HUX OOBEAMHEHUM U
paszeneHuu.

16. WccnenoBanue 1eHCTBUS JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OmnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBHS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HalpaBJICHUs TOKA B KaTyIIKe.

18. W3yuenue neiicTBUs MarHUTHOTO I10JIs1 HA TPOBOJIHUK C TOKOM.

19. KoHncTpynpoBanue u usyueHue padoThl FIEKTPOABUTATENSL.

20. N3mepenue KIIJI anexTpoaBUrarenbHON yCTaHOBKHU.

21. OnbITHl MO MCCIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKLHHU: HCCIEOBaHHE
U3MEHEHUH 3HAU€HUs M HalpaBJICHUs UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe nBmxkeHue. MarepuanbHass Touka. CucremMa orcyéra. OTHOCHTEIBHOCTH
MEXaHWYECKOrO JBWKEHHsA. PaBHOMeEpHOe npsMOJIMHENWHOe JBHKeHue. HepaBHomepHOe
npsiMoJIMHeHoe JBukeHue. CpeaHsis U MTHOBEHHas CKOPOCTb Tejla NMPU HEPABHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOoyckopeHHOe mnpsiMoinHelHoe aBwkeHue. CBoboaHoe mnajeHue. OMbIThI
[Nanunes.

PaBHomepHOe nBHKEeHHE TO OKpyxkHOcTH. llepron m yactota oOpamieHusi. JluHeilHas u
YIII0Bast CKOPOCTH. LIEHTpPOCTPEMUTENIBHOE YCKOPEHHUE.

IlepBbiii 3axkoH HerotoHa. Bropoit 3axkon Herotona. Tperuit 3axkoH Herortona. IlpuHnmmn
CYNEPIIO3UIUHN CHIL.

Cua ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: CUiia TPEHUs CKOJIbKEHUSI, CUJIa TPEHUS MOKOS,
JIpyrue BUbl TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHA. Y CKOpEHHE CBOOOJHOTrO majaeHus. J[Buxenue
ianet Bokpyr Comnuua. [lepBas kocmuueckasi ckopocTb. HeBecoMoCTh U meperpysKu.
PaBHOBecue martepuanbHON TOUkH. AOCOMIOTHO TBEpAOE Tenmo. PaBHOBecue TBEpAOTrO Temna ¢
3aKpEIUIEHHON OCBIO BpallleHus. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenune wummyinbca. Mmnynsc cunbl. 3aKOH COXpaHEHHsT MMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexannueckast paboTa 1 MOUTHOCTh. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBsi3b 3HEpruu
u pabotel. lloTeHumanbHas »HEpPrus Tenla, TMOAHATOTO HAJ TOBEPXHOCTHIO  3EMIIU.
[ToreHunanpHass odHeprus cxatod npyxkuHbel. Kunetnmueckas osHeprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.

1. Habnronenne MexaHMYecKoro ABMXKEHHSI TeJIa OTHOCUTENBLHO PAa3HBIX Tl OTCUETA.



2. CpaBHeHME MyTe W TPAGKTOPUM NBHXKEHHS OAHOTO M TOTO K€ TeJla OTHOCUTEIHHO
Pa3HBIX TEJI OTCYETA.

3. W3mepenune CKOpOCTH U YCKOPEHMSI IPSIMOJIMHENHOTO IBUKEHUS.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO IBHYKEHUS.

S. HaGnronenue nBHXeHUS Tela 10 OKPYKHOCTH.

6. Habnronenne MexaHWYEeCKHX SIBICHUH, TPOUCXOIAIINX B cUcTeMe OTcuéTa «Temexka
npy e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTD YCKOPEHHS TeJla OT MacChl TEJIa U ICUCTBYIOLICH HAa HETO CHUJIBI.

8. HaGnroneHue paBeHCTBa CHII IIPU B3aUMOJIEHCTBUY TE.

9. N3meHneHue Beca Tena Ipyu yCKOPEHHOM JIBUKEHUM.

10. Ilepenava nmmysnbca Ipu B3aMMOIEHCTBUU TEIL.

11. [IpeoOpazoBanus YIHEPTUU TIPH B3aUMOICHCTBHH TEJI.

12. CoxpaHeHne UMITyJIbca IIPU HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHne UMITyJIbca IPU a0COJIIOTHO YIPYTOM B3aUMOAECHCTBUM.

14. HabnroneHne peakTHBHOTO JIBHYKCHHS.

15. CoxpaHeHue MEXaHW4YEeCKOH HEPrHH MPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHne MEXaHU4ECKON PHEPIUH NP IBUKEHUU TeJla M0 IeHCTBUEM IIPY>KUHBI.
Jlabopamopnusie padbomot u onvimol.

1. KoHcTpynpoBanue Tpakra A pasroHa U JajbHEHIIETr0 PaBHOMEPHOTO JBUKECHMS
LIAPUKA UK TEJIEKKH.

2. Omnpenenenue cpelHEl CKOPOCTH CKOJIbKEHHMsS OpycKa WM JABMXKEHMs ILApHUKa I10
HAaKJIOHHOM INIOCKOCTH.

3. OmnpeneneHre YCKOpEHHs Tejla NP PaBHOYCKOPEHHOM JBM)KEHMM IO HAKJIOHHOM
IJIOCKOCTH.

4. HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBM)KEHUU 0€3
Ha4yaJbHOW CKOPOCTH.

S. [IpoBepka runoTressl: €ciy Npu PaBHOYCKOPEHHOM JIBM)KEHUHN 0€3 HayallbHOM CKOPOCTH

IMyTHU OTHOCATCA KaK pPsAn HEYETHBIX YuCeil, TO COOTBCTCTBYIOIIUC IIPOMCKYTKH BPCMCHU
OJJNHAKOBEI.

6. HccnemoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJBXKCHHS OT CHJIBI HOPMAaJIbHOTO
JTABIICHUSL.

7. Omnpenenenne KodphUIIUEHTa TPEHHUS CKOIBKCHHUS.

8. Omnpenenenue KECTKOCTU MPYKUHBI.

9. Onpenenenne pabOTBI CHIBI TPEHUS TIPH PABHOMEPHOM JIBIDKCHHH Teja TIO
TOPU30HTAILHOU MTOBEPXHOCTH.

10. Omnpenenenue pabOTHI CUJIBI YINPYroCTH TPU TOABEME Tpy3a C HCHOIb30BaHUEM
HEMOJIBYKHOTO U MOJIBHXKHOTO OJIOKOB.

11. N3ydenue 3aKkoHa COXpaHEHUs SHEPTHUH.

Pasznen 9. Mexann4yeckue Koj1e0aHUS U BOJIHBI.

KonebarenbHoe papmwxkeHne. OCHOBHbIE XapaKTePUCTUKU KojeOaHWi: TMepuoj, YacToTa,
amMIuIMTyna. MaremaTM4ecKMid M TpPY)KUHHBIM MasTHUKU. [IpeBpaiieHue 5sHeprum npu
K01€0aTeIbHOM IBHUKEHUH.

3aryxarwomue kojeOaHus. BoiHyxkneHHble KkosneOaHus. Pe3onanc. MexaHudeckue BOJIHBI.
CBolicTBa MeXaHMUYECKUX BOJIH. [IponosbHble U nonepeuHble BOIHBIL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BeicOTa TOHA. OTpaskeHue 3ByKa. IHQpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.

1. Habntonenue xoneGaHuil Tes Mo 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.



2. Habmtonenue xonebaHuii rpy3a Ha HUTH U HA IPY>KUHE.

3. Habmroienne BBIHYXIEHHBIX KOJIEOAHUI 1 pe30HaHCA.

4. Pacnipoctpanenue npoJ0IbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIEIIN).

5. HaOnroeHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

6. AKyCTUYECKUI pE30HAHC.

Jlabopamopuvie pabomol u onvimol.

1. OmnpeneneHne 9acTOThI U MIEPHOA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHHUKA.

2. OmnpeeneHre 4acTOThI U MEPHOa KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCMMOCTH TEpHOAa KOJIEOAHWW TOJBEIICHHOTO K HHUTU Tpy3a OT
JUTMHBI HATH.

4. HccnenoBanue 3aBUCUMOCTU TEpUO/a KOJNEOaHWH MPY)KMHHOTO MAasTHHUKA OT MaccChl
rpysa.

5. [TpoBepka HE3aBUCHMMOCTH IEpHOAA KOJICOAHWH Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpys3a.

6. OmnBITH, IEMOHCTPUPYIOUINE 3aBUCUMOCTh TIepro/ia KoJeOaHUIl MPYKMHHOTO MasTHUKA
OT MacChl Irpy3a 1 KECTKOCTH MIPY>KUHBIL.

7. N3mepenue yckopeHusi CBOOOTHOTO MaICHUSI.

Pa3nes 10. Di1eKTpOMarHuTHOe 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEKTPOMarHUTHOE IoJie. DJIEKTPOMAarHuTHbIE BOJIHBL. CBOMCTBAa 3JIEKTPOMAarHUTHBIX BOJIH.
[[lkana S7I€KTPOMAarHUTHBIX BOJH. VICmoib30BaHWE 3JIEKTPOMArHUTHBIX BOJH MJII COTOBOU
CBSI3H.

DnexkTpoMarHuTHas npupojaa ceera. CkopocTth cBeTa. BoinHOBbIE cBOCTBa CBETA.
Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie padbomot u onvimol.

1. N3ydeHue cBOMCTB 37€KTPOMAarHUTHBIX BOJIH C MTOMOIIbI0 MOOMIBHOIO TesnedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.

JlyueBas Mopnens cBerta. Mcrounuku cBeta. [IpsAMosimHENHOE pacnpoOCTpaHEHUE CBETA.
3armenust Comnna u JIyasl. Otpaxkenue cBerta. [1mockoe 3epkano. 3akOH OTpa)KEHHUs CBETA.
[Ipenomnenue cBera. 3akoH mpeliomyieHUs cBera. [loaHOe BHYTpEHHEE OTpakeHUE CBETa.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAAX.

JIunza. Xon nydedt B nuH3e. OnTuyeckas cucreMa ¢oroanmnapara, MUKPOCKOINA U TEJIECKOIA.
I'ma3 kak ontuueckas cucreMa. biIM30pyKOCTh U JaTbHO30PKOCTb.

Paznoxenne Oenoro csera B cnektp. OmnbiTel HbioToHa. CroXeHHE CHEKTpajbHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

[IpsmonnHeHOE pacIpOCTpaHEHHE CBETA.

OtpaxeHue cBeTa.

[Tonyyenue n300pa’keHHU B TNIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.

IIpenomiienue cBera.

OnTHYecKuil CBETOBO/I.

Xom nmydeit B coOuparomiei JInH3e.

XoJ 1y4ei B pacCeuBarollen JTUH3E.

[Tonmy4yenue n300pa’keHUA C TOMOIIBIO JTMH3.

[Tpunmn neficTBus goroanmnapaTa, MUKpPOCKOINA U TEJIECKOTIA.

Mopens riasa.

Paznoxenue 6e10ro cBeTa B CIIEKTP.
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12. [Tonmy4enue 6e10r0 CBeTa NpH CIIOKEHUH CBETa Pa3HbIX 1IBETOB.
Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHHUSI CBETOBOTO JIyda OT YIJia MaCHHS.

2. W3yueHne xapakTEpUCTHK H300paKeHUs TIPEAMETa B INIOCKOM 3epKale.

3. HccnenoBanue 3aBHCUMOCTH yIJia IPEJIOMIICHUSI CBETOBOTO Jy4ya OT yrJla HaJeHHs Ha
TPaHUIIE «BO3TYX—CTEKIIO.

4, [Tonyuenne n300pakeHHI ¢ IMOMOIIBIO COOMPAIOIICH JTUH3HI.

5. Onpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAFOIIEH JTMH3BI.

6. OMnBITH TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

7. OneITHI IO BOCHPHUATHIO I[BETA MPEIMETOB MPH WX HAOIIOJECHUM 4Yepe3 I[BETOBBIC
GUIBTPHL.

Pa3gen 12. KBaHnTOBLIC SIBJICHUS.

Onbitel Pesepdopna u mmanerapHas mozaenb aromMa. Mogenb aroma bopa. HMcmyckanue u
IIOTJIOIIEHKE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CLIEKTPHI.

PagnoakTuBHOCTE. Anbda, OeTa- u ramma-u3irydeHus. CTpoeHre aTOMHOTO siapa. HykimoHHas
MOJIeNIb aTOMHOTO sigpa. M3otonsl. PagmoaktuBHble mnpeBpaiieHus. llepuon mnonypacnana
ATOMHBIX fAJIEP.

SnepHble peakuuu. 3aKOHbI COXPAaHEHHUS 3aps0BOIO M MAacCOBOIO 4YMCEN. DHEprusi CBSI3U
aToMHBIX sifep. CBsi3b Macchl M dHepruu. Peakinum cuHTe3a U aeneHus sijaep. Mcrounuku
sHepruu CoJlHLIA U 3BE3L.

Snepnas snepretuka. JIeiicTBUA pagMOAKTUBHBIX U3TYYEHUH Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

1. CrieKTphl U3J1y4yeHUs U MOTJIOIIEHUS.

2. CriexTpbl pa3IMYHbIX I'a30B.

3. CrnexTp BomopoJa.

4. HaGmronenue TpexoB B kamepe Busbcona.

S. Pabota cuérunka HOHU3UPYIOMINX U3TYyUEHHH.

6. Perucrpanus usnydeHust IpUPOTHBIX MUHEPAIOB U MIPOJIYKTOB.
Jlabopamopuvie pabomul u onvimol.

1. HabnroneHne CrijioniHpIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyICHHUS.
2. HccnenoBanne TPEKOB: W3MEPEHHE HHEPIMH YacTHIBI 10 TOPMO3HOMY MyTH (TIO
dororpadusim).

3. W3mepenue painoakTUBHOTO (poHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENEHO-0000IIAIOIINIT MOAYIh TPEAHA3HAYEH 11 CHCTEMAaTHU3alid U O00O0OIIEeHUS
IPEIMETHOTO COJCPXKAaHUA U ONbITA JIEATENbHOCTH, MPUOOPETEHHOIO NPU H3YYEHHH BCETO
Kypca (U3MKH, a TaKKe JUIl IMOATOTOBKHM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY IO
¢buznke U151 00yJarommxcsl, BBIOPABIINX 3TOT Y4€OHBIH MpeIMeET.

[Tpu M3ydyeHnu NaHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI AESITETbHOCTH, Ha
OCHOBE KOTOPBIX OO0ECleuMBaeTCsi JOCTM)KEHHE TMPEIMETHBIX W  MeTanpeAMETHBIX
IUIAHUPYEMBIX PE3y/lbTaTOB 00ydeHUus, (QOopMHUpYEeTCS €CTEeCTBEHHOHAayuyHasi I'PaMOTHOCTb:
OCBOEHHE HAy4YHBIX METOJOB KCCIEAOBaHUS SBJIEHUN NPUPOJIBI U TEXHUKH, OBJAJCHUE
YMEHUSIMH OOBSICHATH (pU3MUECKHE SBJICHUS, IPUMEHSS MOJyYeHHbIE 3HAHUS, pellaTh 3aJa4H,
B TOM YHCJIE KAYECTBEHHBIE M KCIIEPUMEHTAIIBHBIE.

[TpyHIMNIMAIBHO AEATENBHOCTHBIM XapaKTep AAHHOTO pa3jiea pealu3yeTcs 3a CYET TOTo, YTO
oOyuJaromuecs BBIMOIHSIOT 33JaHtsl, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHMUN paclo3HaBaThb U HAyYHO OOBACHATH (pU3MUECKHUE SBJICHUS B
OKPY’KaIOILeH NPUPOJIE U NTOBCEHEBHOM KU3HH;



HCIIOJIb30BATh HAYYHBIC MCTOIbI HCCICAOBAHUA (1)I/I3I/I‘-IGCKI/IX HBHGHHﬁ, B TOM 4YHUCIC IJId
IMMPOBCPKHU TUIIOTE3 U MOJTYUCHUSA TCOPCTUICCKUX BBIBOOOB;

00BACHATH Hay4YHBIC OCHOBBI Haubosiee BaKHBIX I[OCTI/I)KeHI/Iﬁ COBpPEMECHHBIX TeXHOHOFHﬁ,
HarmpuMep, MOTPAaKTUYCCKOro HMCIIOJIb30BaHUA PA3JIMYHBIX HCTOYHHKOB OHEPIrMHM Ha OCHOBEC
3aKOHa MPEBpaAlICHUA U COXPAaHCHUSA BCEX N3BCCTHBIX BUAOB SHCPIUH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

W3ydeHue Qu3MKH Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUs HANpaBICHO HA JOCTH)KEHUE
JMYHOCTHBIX, METAIIPEAMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

B pesynbTare uzyueHus: GuU3MKu Ha ypOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHUs Y 00Y4arOmEerocs
OyayT chOpMHUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YJIbTAThI B YACTH:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

. IIPOSIBJICHUE MHTEpEeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
(bU3HYECKON HAYKH,

. LIEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

. FOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B OOCYXIEHHH OOLIECTBEHHO 3HAYMMbBIX U
STUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3HKHY;

. OCO3HaHUE BaXKHOCTH MOPAJIbHO-3TUYECKHUX TPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIMTAHUSA:

. BOCHPUATHE ICTETUUECKUX KauecTB (PU3NUECKON HAyKH: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMA:

o OCO3HAHME IIEHHOCTH (PU3MUECKON HAYKM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUILEH COCTABIIAIONIEH KYJIbTYpPHI;

o pa3BUTHE HAyYHOU JIF0O03HATEIBLHOCTH, HHTEpPECA K MCCIIEI0BATENbCKON JESTENIbHOCTH;
5) dopMupoBaHusi KyJbTYPbl 310POBbS U IMOLHOHAJIBLHOI0 0JIATONIOJIYYMS

o OCO3HaHME IIEHHOCTH Oe30macHOoro o0pas3a KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpEe, BAXHOCTU IpaBWJ O€30MacHOr0 MOBEJCHMS Ha TpaHCIOpPTE, Ha JOporax, c
AIIEKTPUUYECKUM U TETJIOBBIM 000PY/IOBAaHUEM B IOMAILITHUX YCIOBUSX;

o c(OpMHPOBAHHOCTh HaBbIKA pe(hIeKCUH, IPU3HAHUE CBOETO MIPaBa Ha OMIMUOKY U TaKOTO
K€ MpaBa y Jpyroro 4eji0BeKa;

6) Tpya0BOro BOCIMTAHUS:

o aKTUBHOE YYacTHe B pELIEHMHM TNPAaKTUYECKUX 3aJad (B paMKax CEMbH,
00pa3oBaTeNbHOW  OpraHM3alliyd, Topoja, Kpas) TEXHOJIOTMYECKOM U COIMaIbHOU
HalpaBJIEHHOCTH, TPEOYIOLINX B TOM UHUCIIE U (PU3NUECKUX 3HAHUIA;

. MHTEpPEC K MPaKTUUECKOMY U3YUEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;
7) 3K0JIOTM4YECKOT0 BOCTTUTAHUSA:
° OpUEHTallMsl Ha NpPUMEHEHHE (PU3MYECKUX 3HaHWM A pelieHus 3ajad B olnactu

OKPY’KaloIlle CpeJibl, TUITAHUPOBAHMS TTOCTYIIKOB M OLEHKH MX BO3MOXKHBIX MOCJEICTBUM i
OKpPY’KaloIllel Cpebl;

o OCO3HaHUe TTI00aTBHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel UX pelieHus;

8) ajanTanuu K U3MEHSIIOIIMMCH YCJIOBUSAM COLUAILHON U MPUPOIHOM CPe/Ibl:

o noTpeOHOCTh BO B3aMMOACWUCTBUM TPH BBINOJHEHUH HCCIEAOBAaHUA U TPOEKTOB
(bu3nYeCcKOil HalPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JPYTHUX;

o MTOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO NEATEIBHOCTD;

o noTpeOHOCTh B (DOPMHUPOBAHMU HOBBIX 3HAHUM, B TOM 4Hcie (GOpMyIHpOBaTH HJIEH,

HOHSATHS, TUIIOTE3BI O (PU3NUECKUX 0OBEKTaX U SIBICHUSIX;
o 0CO3HaHME JAe(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3MKH;
. TUTAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETEHNH HOBBIX (DU3NYECKHUX 3HAHUM;



o CTpEMJICHHE aHAJIM3UPOBAaTh U BBIBIATH B3aMMOCBA3M MPHUPOABI, OOILIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCIOJb30BaHNEM (PU3NUYECKUX 3HAHMIA;

o OLICHKa CBOUX JEWUCTBUH C YYETOM BIMSHHUS HAa OKPYXKAIOUIYIO CpPEAy, BO3MOXKHBIX
[J100aBbHBIX TOCTIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHMs TporpaMMsbl 0 (PU3MKE HA YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUS Y
oOydaromierocss OyayT chOpMUPOBAHBI MeTaNpeIMeTHbIe Pe3yJbTAThI, BKIIOUYAIOIIHIC
MO3HABaTeJIbHbIE YHUBEPCAIbHBIC Y4YCOHBIC NEUCTBUS, KOMMYHUKATHBHBIC YHHBEPCAJIbHBIC
yueOHbIe AeMCTBUSI, PETYJIATUBHbIC YHUBEPCAJIbHbIE YUeOHbIE JCHCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJBbHBIC y‘leﬁHLIe JeHCTBUA

bBa3oBble Jlornyeckune AefcTBUA:

o BBISIBJISTH M XapaKTePU30BaTh CYIICCTBCHHBIC PU3HAKN O0BEKTOB (SBJICHHIA);

. YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KIacCU(DUKAIIMN, OCHOBAHUS Il 0000IeHUS
U CPaBHCHUS;

o BBISIBJISTH 3aKOHOMEPHOCTH W MPOTHBOPEUYUS B pacCMATPUBAaEMbIX (paKTaxX, JAHHBIX H

HAOJIFOICHUSX, OTHOCSIIMXCS K (PU3UUECKUM SIBIICHHSIM;

o BBISIBJISTh NPUYHHHO-CIICACTBCHHBIC CBS3W NPH W3YYCHHH (U3MUCCKUX SIBJICHUU H
IpOIIECCOB, JIeNaTh  BBIBOJBI C  KCIOJIB30BAaHHUEM JIGAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIFOYCHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SX (PU3NYECKUX BEIUYNH;

. CaMOCTOSITENILHO BBIOMPATh cioco0 pelnieHus yaeOHoi ¢puznyeckoil 3a1auun (CpaBHEHUE
HECKOJIbKUX BapUAHTOB PEIICHHSI, BBIOOP HAanOOJIee MOAXOMSAIIETO C YUETOM CaMOCTOSITEIILHO
BBIJICTICHHBIX KPUTEPHUER).

ba3zoBbie ucciieqoBaTe/bCKHE 1eHCTBUSA

o WCII0JIK30BaTh BOMPOCHI KaK UCCIEI0BATEILCKIUI HHCTPYMEHT MTO3HAHMUS;

° MIPOBOAUTH IO CAMOCTOSITEIBHO COCTABIEHHOMY IIJIaHY OIBIT, HECIOXKHBIA (PU3NUECKU
AKCIIEPUMEHT, HEOOIbILIOE UCCIIEI0BaHUE (PU3UYECKOTO SIBICHHUS;

° OLICHMBATh Ha MPUMEHMMOCTh U JOCTOBEPHOCTHh MH(OPMAIMIO, MOIYYEHHYIO B XOJ€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

. CaMOCTOATENbHO  (OPMYIMpPOBaTh O0OOIIEHHWS W  BBIBOABI IO  pe3yibTaTam
MPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

. MIPOTHO3UPOBATH BO3MOXKHOE JlajibHEHIee pa3BUTHE (PU3UUECKUX TPOIIECCOB, a TAKKE

BBIJIBUTATh TPEINON0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

° MPUMEHSITh Pa3IMYHBIE METOJbl, HHCTPYMEHTHI W 3alpoChl MpU TIOUCKE U OTOOpE
uH(pOpPMAIIMK WK JAHHBIX ¢ YU4ETOM MPeIIoKEeHHON yueOHoM (hru3nueckoi 3a1auu;

° aHAIIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HWHPOPMAIMIO Pa3TUUIHBIX
BHUJIOB U (hOPM TIPEICTABIICHNS,

° CaMOCTOSITENILHO BBIOMpAaTh ONTUMANBHYIO (GOpMY TMpeAcTaBleHUus HWHGOpPMALUU U
WJUTFOCTPUPOBATH pelliaeMble 3a71a4l HECIOKHBIMU CXEMaMH, TMarpaMMaMu, HHOU rpaduKon 1
AX KOMOHWHAILIUSIMH.

KoMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHUS:



. B Xoze OOCYXIeHHs ydeOHOro marepuaja, pe3yJlbTaToB JabopaTOpHBIX paboT u
NPOCKTOB 33JaBaTh BOIPOCHl IO CYIIECTBY OOCYXIAaeMOH TEMBI M BBICKA3bIBaTh HJICH,
HalleJICHHbIE Ha pEeIIeHHUE 3a/1a4d U MOAepKaHue 0JaroKenaTeIbHOCTH OOIEHHMS,

o COIMOCTABJIATh CBOM CYXICHHS C CYXKICHUSMU JPYTrUX YYAaCTHUKOB JUAJIOTra,
00HapY>XMBATh Pa3IUUHE U CXOACTBO MMO3UIIMIMA;

o BBIP2XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

o NyOJIMYHO  MPEACTABIATH  PE3yNbTaThl  BBIIOJHEHHOTO  (DM3MYECKOTO  OIbITa

(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

° MMOHMMATh U UCIIOJIb30BaTh IPEUMYINECTBA KOMaHHON U HHIWBUyaIbHOW PaOOThI IIPH
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBI;

° MPUHUMATh IICJIM COBMECTHOM JEATCIILHOCTH, OPIraHMW30BBIBATH JICHCTBUSA IO €€
JOCTHIKEHUIO: PACIIPEACTISTh POJIH, OOCYKIATh MPOILECCHl U PE3yabTaThl COBMECTHON padOTHI,
0000111aTh MHEHHUS HECKOJILKHUX JIONEH;

° BBITIOJTHATh CBOKO 4YacTh paOOThI, JOCTHTas KAa4eCTBEHHOTO pe3ylibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;

° OIICHUBATh KA4e€CTBO CBOETO BKJIaJa B OOMIHI MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEITHHO
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelCcTBUS

Camoopranu3anus:

° BBISIBIISATH TPOOJIEMBI B JKU3HEHHBIX M YU9EOHBIX CHTYalUsX, TPEOYIOMIMX IS PEUICHHUS
(bU3UYECKUX 3HAHU;

° OPUEHTHPOBATLCS B PA3JIMUYHBIX IOAXO0JAX INPUHATUS pEIIeHUN (MHAWBHUIYaAJIbHOE,
MPUHITHE PEIICHUS B TPYIIe, MPUHATHE PEIICHUHN TPYIIIOi);

° CaMOCTOSITENTFHO COCTaBIISITh AJITOPUTM pelIeHUs (PU3NYECKOM 3a7aud WU TUIaHa
UCCIIEIOBaHMUSI € Yy4ETOM UMEIOUIMXCA PECYpCcOB M COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBATh MPEIJIaracMble BApUAHThI PEIICHU;

L4 AC1aTh BBI60p n 6paTB OTBCTCTBCHHOCTD 3a PCUICHUC.

CaMOKOHTPOJIb, IMOUUOHAJbHBLIA HHTEJLJIEKT:

L4 AaBaThb aJICKBATHYIO OICHKY CUTYyalluU U NIpCjiaraThb IJIaH eé U3MCHCHMUAA,

L4 O0OBICHATH MMPUYUHBI JOCTUKCHU (HCI[OCTI/I)KGHI/IH) PE3YIbTATOB ACATCIIbHOCTU, 1aBaTh

OLICHKY IPHOOPETEHHOMY OIIBITY;

o BHOCHUTH KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJE B XOJ BBINOJHEHHs (pU3HUECKOro
UCCJIEIOBaHMSI WM TPOEKTa) HA OCHOBE HOBBIX OOCTOATEIHCTB, MU3MEHMBIIMXCS CUTYyallHi,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

o OLIEHHMBATh COOTBETCTBUE PE3y/bTaTa LENH U YCIOBUSIM;

o CTaBUTb ce0s1 HA MECTO APYroro 4ejJoBeKa B XOJE CHOopa MM JUCKYCCUU HAa HAYYHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

o MpU3HaBaTh CBOE NpPaBO Ha OMIMOKY MpH peleHuH (U3NUECKUX 3aJady WiIH B
YTBEPKACHUSIX HA HAYYHbBIE TEMbI M TaKOE K€ MPaBoO JPYToro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyueHuss B 7 KJjacce TMpEeIMETHBIE pPe3ylbTaThl Ha 0a30BOM YpPOBHE OJDKHEI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:



o UCIIOJIb30BaTh MOHSATHUS: (U3MUECKHMEe W XHUMUYECKUE SIBJICHMs, HaOII0JeHUE,
9KCIIEPUMEHT, MOJENlb, THUIOTe3a, €IUHUIBI (U3NYECKUX BEJIUYUH, aTOM, MOJIEKyJa,
arperaTtHble COCTOSIHMS BellecTBa (TBEPIOE, )KUIKOE, Ta3000pa3HOE), MEXaHUUECKOE ABM)KEHUE
(paBHOMEpHOE, HEPAaBHOMEpPHOE, MPSIMOJIUHEUHOE), TPACKTOPHS, PABHOJACHUCTBYIOIIAS CHJIA,
nedopmanus (ynpyrasi, iaacTUuecKas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

o pasnuyath siBieHus (audQysus, TEMIOBOE ABMKEHHE YaCTHI] BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBI)KEHUE, MHEPLUs, B3aUMOJICICTBHIE Tell, paBHOBECHE TBEPABIX
TeJ ¢ 3aKpEeIUIEHHON OCBhIO BpallleHUs, Iepeada AaBlieHUsl TBEPIbIMU TEIaMHU, )KUJIKOCTIMU U
razamu, aTMoc(epHOe NaBJCHUE, IUIABaHHE TEJ, MPEBPAIICHUS MEXaHUYECKOH SHEPruu) Io
ONHCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPHPYIOUIUX IaHHOE
buznyecKoe sIBICHUE;

. pacro3HaBaTh MPOSBICHUE U3yYCHHBIX (PU3NYECKUX SBICHHH B OKPYXKAIOIIEM MHpE, B
TOM 4Hclie (U3NYECKUE SIBJICHUS B MPUPOJIE: MIPUMEPHI IBUKEHHS C PA3TIUYHBIMU CKOPOCTIMHU
B JKMBOM M HEXHUBOW NpUPOJE, ACUCTBUE CUJIbI TPEHHUS B MPUPOJEC M TEXHUKE, BIHSHUE
aTMOC(EepHOTO JaBIICHHUs Ha )KMBOW OpPraHU3M, IJIaBaHHE PHIO, pblUard B Telle YelIOBeKa, MPU
TOM MEPEBOJUTH IMPAKTUUYECKYIO 3a7auyy B Y4eOHYIO, BBIIEIATh CYLIECTBEHHBbIE CBOMCTBA
(mpu3HakK) GU3NICCKUX ABICHUM;

o OIMCHIBATh M3yYCHHBIC CBOMCTBA TN M (PU3MUECKUE SBIICHHS, UCTIONB3Ys (PU3NIECKHE
BEJIMUYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTD,
CUJIa YIIPYrOCTH, CUJIa TSKECTH, BEC TEJa, CUJIa TPEHMsI, AaBlieHUe (TBEPIOTO Teia, )KUJIKOCTH,
ra3a), BHITAJIKMBAIOLIAs CHJIa, MEXaHUYEeCKasi padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KOA((UIIMEHT MOJIE3HOTO NEHCTBUS MEXaHM3MOB, KMHETHYECKas W MOTEHIMAbHAS SHEPrus),
OpU OMUCAHUHM TMPABUIBHO TPAKTOBaThb (U3WYECKUN CMBICH HCIOIb3YEeMbIX BEIUYUH, HX
0003HauCHHSI U €AUHUIIBI (PU3NIECKUX BEIHMUUH, HAXOAUTH (OPMYIIbI, CBSA3BIBAIOIINE JTaHHYIO
(GU3NIECKyI0 BETHYUHY C IPYTMMHU BETMYNHAMH, CTPOUTH TpaUKN M3YYEHHBIX 3aBUCUMOCTEH
bu3NYECKUX BENNYHH;

o XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBJICHUS U IIPOLECCHI, HCIONb3Ysl MpaBUia
CIIOKEHUs cui (BIOJb OAHOM mpsiMoil), 3akoH I'yka, 3akon Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBecHs phiuara (OJ0Ka), «30JI0TOE MPABUIIO» MEXAHWKH, 3aKOH COXPaHEHUS
MEXaHMYECKON SHEepruM, MpU 3TOM JaBaTh CIOBECHYIO (JOPMYJIHPOBKY 3aKOHA U 3alUCHIBATH
€ro MaTeMaTU4YeCKOe BbIPAKEHUE;

o OOBACHATH (PU3MUECKUE SBJICHUS, IPOLECCHl W CBOMCTBA TeJ, B TOM 4HCIE U B
KOHTEKCTE CHUTYallMid TMPaKTHKOOPUEHTHPOBAHHOTO XapaKTepa: BBIBIATh IMPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYECKUX IIAaroB ¢ omopod Ha 1-2
U3yYEHHBIX CBOMCTBA PU3NUECKUX ABICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

o pemiate pacy€THple 3adauyd B 1-2 JAEWCTBUA, HCHOIB3YS 3aKOHBI U (HOPMYIIHI,
CBSI3bIBalOIME (PU3MUECKUE BEIUYMHBL: HAa OCHOBE aHalIM3a YCIOBMS 3aJaud 3alHChIBATh
KpaTKoe YCJIOBHUE, MOJCTABIATh (PU3MYECKHE BETHMYMHBI B (HOPMYIBI U TPOBOJUTH PAaCcUETHI,
HaXOJUTh CIPABOYHBIE JIaHHBIE, HEOOXOAWMBIC [UIA pEImIeHWs 3a1ad, OICHUBATh
PEATMCTUYHOCTD MOTYYSHHOH (PU3MUECKOM BETMUMHBI;

o pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIINTh MpPH MOMOIIN (UINIECKUX
METO/IOB, B OMNMCAaHUHM HCCIEOBAHUS BBLACIATH MPOBEPSIEMOE MPEANOI0kKeHne (THIOoTe3y),
pa3nnvaTth ¥ MHTEPIPETUPOBATH MONYYCHHBIH Pe3yiIbTaT, HAXOAUTh OMIMOKH B XOJI€ OITBITA,
JIeNIaTh BBIBOJIBI 110 €0 pe3yiIbTaTaM;

o MPOBOJIUTH OTBITHI MO0 HAONIONEHUIO (DU3MYECKUX SIBICHUHA WM (PU3MYECKHX CBOICTB
Ten: GOopMyIMPOBAThH NMPOBEpPsSEMbIE MPENOI0KEHNUs, COOUpaTh YCTAHOBKY U3 MPEII0KEHHOTO
000pyI0BaHusl, 3aMMCHIBATH XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBL;



o BBITIOJIHATE TPSIMbIE U3MEPEHUS PACCTOSHHSI, BPEMEHH, MacChl Teia, 00bEMa, CHUIIBI U
TEMIIepaTyphl C HCIIOJIF30BAaHHEM aHAIOTOBBIX M MU(POBBIX TPUOOPOB, 3aITUCHIBATH TTOKA3aHUS
nprOOPOB ¢ YIETOM 33JaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHUI;

o MPOBOJIUTHh HMCCIICIOBAHNE 3aBUCUMOCTH OJHON (PH3MYECKOW BEIMYMHBI OT JIPYTOil C
HCIIOJIb30BAHUECM MPAMBIX I/I3MepeHI/Iﬁ (3aBI/ICI/IMOCTI/I IMIYTU PaBHOMCPHO ABWIKYIICTOCA TCJIa OT
BPEMCHH JIBIDKCHHUSI TeJa, CHJIBI TPEHHUs CKOJBKCHHsI OT Beca Tella, KauecTBa o0pabOTKH
MIOBEPXHOCTEH TEJ W HE3aBHCUMOCTH CHJIBI TPEHHSI OT TUIOIIAIH CONPHUKOCHOBEHUS TEJl, CHIIBI
YIPYTrOCTH OT Y/UIMHEHHSI MPYXHHBI, BHITAIKABAIONICH CHIIBI OT 00bEMa MOTPYKEHHON YacTH
TCJIa U OT IINIOTHOCTHU XHUIAKOCTH, eé He3aBUCHMOCTU OT ILIOTHOCTH TCj1a, OT FJIY6I/IHBI, Ha
KOTOPYIO MOTPYXKEHO TEJNO, YCIOBHM IIaBaHUs TEJl, YCIOBUM paBHOBECHUS phluara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMU y4EOHOTO MCCIICIOBAHUS, COOMPATh YCTaHOBKY W BBINOJIHATH
U3MEPEHUs, CIenys MPeUIOKCHHOMY IUIaHy, (UKCHPOBATh pPE3YyJIbTaThl MOTYyYCHHOM
3aBUCUMOCTHN (1)I/I3I/I‘-IGCKI/IX BCJIMYMH B BUAC IMPCATIOKCHHBIX Ta6JII/IL[ u I‘pa(i)I/IKOB, AcJIaThb
BBIBOJbI ITO pC3yJIbTaTaM UCCJIICAOBAHUSA,

o MIpOBOAWTL KOCBCHHBLIC HW3MCPCHHUA (1)I/ISI/IT-ICCKI/IX BCIIMYNH (HJIOTHOCTI) BCUICCTBA
KUOAKOCTHU U TBépIIOFO TCJIa, CUJIa TPCHUA CKOJIBKCHUA, JAaBJICHHUC BO3AYyXa, BbBITAJIKHBAIOIIAA
CHJIa, JICUCTBYIOIIAsl HA MOTPYXKEHHOE B YKHUIKOCTh TENO, KOI(DOUIIUEHT MOJIE3HOTO JCHCTBHS
NPOCTBIX MEXaHHM3MOB), CIEAysl NPEUIOKEHHOW HMHCTPYKIMH: TIPU BBITIOJHEHUH W3MEPEHUI
C06I/IpaTI) SKCHICPUMCHTAIIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHUC HCKOMOI BCJIMYHHBI,

o coONoaTh TpaBWiIa TEXHUKH O€30MacHOCTH TpH  paboTe ¢ JIabopaTOpHBIM
000pyI0BaHUEM;
. yKa3blBaTh IPUHLMUIIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,

TEPMOMETp, JIMHAMOMETP, COOOIIAIOIIMECS COCYIbl, OapoMeTp, pbluar, IOJBHUXKHBIA H
HEMOBKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTh;

o XapaKTepu30BaTh MPUHLIMIBI JIEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOM HA UX ONMUCAHU (B TOM YHMCIIE: MOALIMITHUKH, YCTPOMCTBO BOIONPOBO/A,
THJIPaBIMYECKUN Tpecc, MaHOMETpP, BBICOTOMEp, MOPLIHEBOM HACOC, apeoMeTp), HCIOJIb3Ys
3HaHMUST O CBOWCTBaX (U3MYECKUX SBICHUM M HeoOXoAumble (U3MUECKHE 3aKOHBl H
3aKOHOMEPHOCTH;

. MPUBOJUTL MpPUMEPHl (HAXOAUTh MHQOPMAIMIO O MpHUMeEpax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUYECKUX 3HAHUN B MOBCEAHEBHOM KU3HU AJs1 oOecrieueHHst 6e30MacHOCTH
npu oOpameHuu ¢ npuOopamMu M TEXHHUYECKUMM YCTPOWCTBAMH, COXPaHEHUS 3]I0pOBbS U
COOJTIOJIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Karolllei cpejie;

o OCYLIECTBIATH OTOOpP MCTOYHMKOB HH(popmanuu B HHTepHETe B COOTBETCTBHU C
3a/laHHbIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOUIMXCA 3HAHUM U NYTEM CpaBHEHUS
pa3IMYHbIX MCTOYHHUKOB BBIACNATH MHGOPMAIUIO, KOTOpasl SBIAETCS MPOTUBOPEUUBON WIH
MOXET OBITh HEJJOCTOBEPHOM;

o WCIIOJIb30BaTh MPHU BBINOJIHEHUH Y4Y€OHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JIMTEPATYPY
(GU3MUecKOro coJepKaHus, CIpPaBOYHBIE MaTepuaibl, pecypchl ceTu VHTepHeT, BiaaeTh
npuéMaMM KOHCHEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus WHGPOpPMALMKA U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

o co3JlaBaTh COOCTBEHHBIE KpAaTKHE NMUChMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
MCTOYHUKOB MH(pOpMaUK PU3NYECKOTO COAEPKaHUs, B TOM YUCIE MyOINYHO JeTaTh KpaTKue
coO0IlleHUsI O pe3yJabTaTaXx MPOEKTOB WM Yy4eOHBIX HCCIEIOBAaHUM, MPU 3TOM TI'PAMOTHO
UCIOJIb30BaTh U3YYEHHBIH MOHATUHHBIN anmapar Kypca (GU3MKH, COMPOBOXK/IATh BBICTYIIIEHUE
[IPE3CHTALNEH;



o IIPY BBHITIOJTHEHUH y4eOHBIX MPOEKTOB U HCCIEAOBAHUN pacHpeneniaTh 00sS3aHHOCTH B
rpynmne B COOTBETCTBUU C IIOCTaBICHHBIMU 3aJladyaMM, CJIEAUTh 3a BBINOJIHEHHEM IJIaHa
NEHCTBUH, aleKBaTHO OIICHUBATH COOCTBEHHBIN BKJIAJ B JCSATEILHOCTH TPYIIIBI, BRICTPAUBATh
KOMMYHUKATUBHOE B3aHUMO/ICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K kxonnmy oOyuenus B 8 kJjacce mpenMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

o UCIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHSI BEIECTBA, KpUCTANIMYECKHEe U aMop(dHble Tena,
HACBIIICHHBIA U HEHACBIIICHHBIN Tap, BIAXKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPT U,
TEIUIOBOM  JIBUTATEb, AJEMEHTAPHBIA  JJIEKTPUYECKHM  3aps], DJIEKTPUYECKOE IIOJE,
MIPOBOJAHUKY U TUDJIEKTPUKHU, TOCTOSTHHBIN AJIEKTPUUECKHI TOK, MAarHUTHOE TOJIE;

. pa3nuuath sABJIEHUS (TEIJIOBOE pacIIMpPEeHME M CXaThe, TeIUlollepesada, TEIIOBOe
paBHOBEcHE, CMayMBaHUE, KalWJUIAPHBIC SIBJICHUSA, HCIApeHHe, KOHJEHCAllMs, IJIaBJIeHHE,
KpUCTAIIM3anus (OTBEpJeBaHUE), KUTIEHHE, Terionepeaaya (TeronpoBOAHOCTh, KOHBEKIIHS,
U3JITyYEHUE), dJIEKTPU3ALMs TeJ, B3aUMOJICHCTBUE 3apsAA0B, JEHCTBUS SJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBME MAarHUTOB, ACHCTBUE MAarHUTHOTO TOJI HA MPOBOIHUK
C TOKOM, JJIEKTPOMArHUTHAsI MHIYKIUS) 110 OMUCAHUIO MX XapaKTEPHBIX CBONCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

o pacrno3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3MUECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM YHCIe (QU3NICCKUE SIBICHHUS B MPHUPOJC: TOBEPXHOCTHOE HATSHKCHHE W KAIMMJUISIPHBIC
ABJICHUS B IpPHUPOJE, KpUCTaUIbl B mpupoje, usnydeHue CoiHila, 3amep3aHHe BOJOEMOB,
Mopckue Opusbl, oOpa3oBaHHE pOCHI, TymMaHa, HHEs, CHEra, JJIEKTPUYECKHE SBIICHUS B
atMocdepe, dMEeKTPUUECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE IoJyie 3eMild, apeid Mmoirocos,
pOJIb MarHUTHOTO TOJISI JJIA JKM3HU Ha 3emiie, MOJSPHOE CHUSHHUE, MPU ITOM IEPEBOIUTH
MPaKTUYECKYI0 3aJadyy B Yy4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3HYECKUX SIBICHUN;

. OMHCHIBATh U3YYCHHBIC CBOMCTBA TeNl U (PU3WUYECKUE SIBJICHUS, UCTIOJIBb3YS (PU3HUECKHE
BEJIMUMHBI  (TeMIeparypa, BHYTPEHHSS DHEpPrHs, KOIUYECTBO TEIUIOTHI,  yJeNbHas
TEIIOEMKOCTh BEIIECTBa, YAelbHas TEIJIOTa MJIaBIeHUs, yAeIbHas TEIUIoTa TapooOpa3oBaHHUsl,
yJeNbHAas TETUIOTa CrOpaHusl TOIUTMBA, KO3 HUIIUEHT MOJIE3HOTO IEUCTBUS TEIUIOBOW MAIIMHBI,
OTHOCHUTEINIbHAsl BIIAXHOCTh BO3/lyXa, JJIEKTPUYECKUH 3apsj, CHJIa TOKa, 3JIEKTPUYECKOE
HaNpsDKEHUE, CONMPOTUBIICHHE MPOBOIHMKA, YAEIBbHOE COMPOTHBIICHHE BEIIeCTBa, padoTa U
MOIIIHOCTh JIEKTPUUYECKOTO TOKA), MPH OMUCAHHUH MPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICI
WCIIOJIB3YEMBIX BETTUYMH, 0003HAYEHUS U €UHUIBI PU3NUECKUX BETUYUH, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIOIIME JTaHHYI0 (DU3UYECKYIO0 BEJIMYMHY C JPYTUMH BEITUYUHAMHU, CTPOUTH T'paPuKU
M3YYEHHBIX 3aBHCUMOCTEH (PU3NUECKIX BEIHYUNH;

. XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKHE SBICHUS U TMPOIECCHI, HCIOIB3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUM CTPOEHUS BEILECTBA, MPUHIIUI
CYTIEPIO3UIINH ToJIel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUS 3apsija, 3akoH Oma ams
ydqacTka 1enu, 3akoH JDxoyns—JleHia, 3aKOH COXpaHEHWs] DHEPTUM, TMPU DITOM J1aBaTh
CJIIOBECHYIO ()OPMYITMPOBKY 3aKOHA U 3alMMCHIBATH €70 MATEMATHIECKOE BHIPAKEHUE;

. OOBACHITh (PU3NUECKHE TPOIECCHl W CBONCTBA TEJI, B TOM YHCIE M B KOHTEKCTE
CUTYyaIMi PAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATh MPUIMHHOCIEACTBEHHBIE CBSI3H,
CTpPOUTH OOBSICHEHHE W3 |—2 JTOrMYeCKHUX WIaroB C OMOpoi Ha 1-2 HW3yYEeHHBIX CBOICTBa
bU3NYECKUX SIBICHUN, PU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

. pemate pacy€THple 3aJauyd B 2—3 JACWCTBUA, HCHOJIB3YS 3aKOHBI U (HOPMYIIBI,
cBs3bIBaONIME (UM3MUYECKHWE BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBHS 3a/aydl 3alUChIBAThH



KpaTKoe yCJOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PEUICHUs 3a]1aud, BHIOMPATh 3aKOHBI U
dbopmynbl, HeoOXOAMMbIe U €€ pEeIIeHUs, MPOBOAUTh PacyéThl U CPaBHUBATH IOJIYUYEHHOE
3Ha4YeHue PU3NUECKON BETMUMHBI C U3BECTHBIMU JJAHHBIMU;

o pacro3HaBaTh MpOOJIEMBbl, KOTOPhIE MOXKHO pELIMTh MpPHU MOMOIIM (U3UIECKUX
METO/I0B, HUCIOJb3ysd OIUCAHUE HCCIEIOBAHUS, BBIICNATh IPOBEPSIEMOE MPEINONI0KEHHUE,
OLIEHUBATh [IPABUIILHOCTH MOPSAIKA IPOBEICHUS UCCIIE0BaHMS, JeaTh BHIBObI;

o IIPOBOJIUTH OMBITHI MO0 HAOMIONEHUIO (PU3MYECKUX SBJICHUH WM (PU3MYECKHX CBOICTB
TeJsl (KalWUIApHbIE SIBJIECHUS, 3aBUCUMOCTh JJaBJICHHs BO3AyXa OT ero o0bEMa, TeMIepaTypsl,
CKOPOCTH IIpollecca OCThIBAaHMS M HAarpeBaHMs IPU M3JIYyYEHUU OT IBETa W3JIydarolen
(moryomaronieil) MOBEPXHOCTH, CKOPOCTb HCHApEHUs BOJbl OT TEMIEPATyphbl >KUIKOCTH U
IUIOINAAM €€ TOBEPXHOCTH, JIEKTPU3aLUs Tel M B3aUMOJICHCTBHE 3JEKTPUYECKUX 3apsiiOB,
B3aUMOJICHICTBME IIOCTOSHHBIX MAarHUTOB, BM3yaJlM3alldsi MAarHUTHBIX IIOJE€H IOCTOSIHHBIX
MarHuToB, JAEWCTBHUS MarHUTHOIO IIOJI HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa  DJJIEKTPOABUIATENsl  MOCTOSIHHOIO  TOKa):  (OpPMYyIMpOBaTh  IPOBEpsiEMbIe
HPEINONI0KEeHUs, cOOUpaTh YCTAHOBKY W3 IPEIOKEHHOro 00OpYJOBaHUS, OMHMCHIBATh XOJ
OIbITAa U POPMYJIUPOBATH BHIBOJIBI;

o BBINOJIHATE NpPsSIMble M3MEPEHMsI TEMIIEpaTypbl, OTHOCUTEJIBHOW BIIAXKHOCTU BO31yXa,
CHJIBI TOKA, HAIIPSDKEHUs C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATUUKOB (PU3UUECKUX
BEJIMYMH, CPABHUBATDH PE3YJIbTAThl U3MEPEHU ¢ yUETOM 3a/1aHHOM a0COIOTHOM MOrPEIHOCTH;
o IIPOBOJIUTH MCCIEIOBAHNE 3aBUCUMOCTH OAHOM (PU3MUECKOW BETMUMHBI OT JIPYrou c
UCIOJIb30BAaHUEM NPSMbIX HM3MEPEHUN (3aBUCUMOCTb CONPOTHBIIEHUSI IMPOBOJHUKA OT €ro
JUIMHBI, MJIOIIAI1 HONEPEYHOI0 CEUEHUS U YIEIbHOIO CONPOTUBIIEHHUS BEILIECTBA IIPOBOIHUKA,
CHJIBI TOKa, MIYIIEr0o 4Yepe3 IPOBOJHHUK, OT HANpsDKEHUS Ha INPOBOJHUKE, HCCIEIOBaHUE
IOCJIEOBATEIBHOTO ¥ NApajUIIbBHOTO  COEAMHEHUM  IPOBOJHMKOB):  IUIAHUPOBATbH
UCCJIEJOBaHKE, COOMPATh YCTAHOBKY U BBIIOJIHSTH U3MEPEHUSs, CleAys MPEJI0KEHHOMY IIaHy,
(buKcUpoBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHMOCTH B BHJAE TaOnMIl M TpaduKoB, AenaTh
BBIBOJIBI 110 pPE3YJIbTaTaM UCCIIEIOBaHMS;

o IPOBOJIUTh KOCBEHHBIE M3MEpPEHMsS (PU3MUECKUX BETUYMH (yIenbHas TeII0EMKOCTb
BEIIECTBA, CONPOTHUBIIEHHE MPOBOAHMKA, pabOTa W MOIIHOCTh JJIEKTPHUUECKOTO TOKA):
IUTAHUPOBATh U3MEPEHUsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENysl IPEII0KEHHON
MHCTPYKILUH, U BBIYUCIIATH 3HAUEHUE BEJTUUNHBI;

o coOmrofaTh MpaBWia TEXHUKM Oe30macHOCTH TMpu  pabore ¢ J1abopaTOPHBIM
000pyI0BaHNEM;
o XapaKTCPU30BaTh INPHUHIMUIILI HeﬁCTBHﬂ N3YUCHHBIX HpI/I60pOB U TEXHUYCCKUX

YCTPOMCTB C OMOPOM Ha WX OMHUCAHUA (B TOM YHCIIE: CUCTEMa OTOIJICHHUS IOMOB, TUTPOMETP,
napoBast ~ TypOMHA, amIepMeTp, BOJBTMETp, CUETYMK  DJIEKTPUYECKOH  DHEPruw,
AIIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HAarpeBaTelbHbIE  DJIEKTPONPUOOpPH  (TpUMEpHI),
DIIEKTPHUYECKUE TIPETOXPAHUTENHN, DIIEKTPOMArHUT, 3JIEKTPOJBUTATENb ITOCTOSHHOTO TOKa),
UCTIONB3Ysl 3HAaHUS O CBOMCTBaX (M3MYECKWX SIBICHHH W HEOoOXOoAWMBIe (H3HUecKue
3aKOHOMEPHOCTH;

o pacrio3HaBaTh IMPOCTHIE TEXHHYECKHE YCTPOWCTBA M HM3MEPHUTEIbHBIE MPHOOPHI IO
CXeMaM U CXEMaTHYHbIM PUCYHKaM (KHJIKOCTHBI TEpMOMETp, TEpPMOC, MCUXPOMETP,
TUTPOMETp, JBUTATENb BHYTPEHHETO CTOPAaHMS, DJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBI
DIIEKTPUUYECKUX IIeTeld C IOCIIeAOBATEIbHBIM | IMapajUIeIbHBIM COCIMHEHHEM JJIEMEHTOB,
pasinyas ycJIoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKHX 1IeTIeH;

. MPUBOJUTL MpUMEpPbl (HAXOAUTh HMHPOPMAIMIO O MpUMepax) MNPAKTUYECKOTO
UCITOJIb30BaHUs (PU3MUYECKUX 3HAHUN B MOBCEIHEBHOM KU3HM JJIs1 oOecrieueHust 6e301acHOCTH



npu obpameHuu ¢ npuOopaMH M TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3[0POBbI U
COOJIIOJICHHSI HOPM 3KOJIOTUYECKOT0 TIOBECHUS B OKpYXKAIOIEeH cpeie;

o OCYIIECTBIATH MOUCK HHPOpMAITUHN PU3HUECKOro coaepx anus B UHTepHeTe, Ha OCHOBE
UMCIOIMXCA 3HAaHUM W TyTEM CpPaBHEHHUS JONOJHHUTENBHBIX HCTOYHUKOB BBIACTSATH
UH(POPMALINIO, KOTOPas SBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;

o HCIIOJIb30BaTh MPHU BBINOJIHEHUU Y4YEOHBIX 3aJaHUM HAyYHO-NOMYJISIPHYIO JIMTEPATYPY
(GU3M4ecKoro coJepKaHusl, CIpPaBOYHbIE MaTepuaibl, pecypcbl ceTh VHTepHeT, BianeTh
npuéMaMM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HMHPOpPMALMU U3 OJHOW 3HAKOBOU
CUCTEMBI B JIpYTYIO;

o co3/laBaTb COOCTBEHHbIE NHMCbMEHHbIE M KpaTKUE YCTHbIE cOOOuIeHHs, 00o001mas
UH(POPMALIUIO U3 HECKOJIBKUX UCTOUHUKOB (PU3NYECKOTO COJACPKAHUSA, B TOM YHUCIIE MyOIMIHO
IPEJCTaBIISITh PE3YJbTAaThl MPOEKTHOW WM MCCIEA0BATENbCKOW NEATENbHOCTH, NPU ITOM
IPaMOTHO HCIOJIb30BaTh W3YYEHHBIH MOHATHMHBIA ammapaT Kypca (DU3MKH, COIPOBOXKAATh
BBICTYIIJICHHE TPe3eHTallueH;

o IPU BBIIOJHEHUU YYEOHBIX NPOEKTOB U HUCCIEAOBAHMM (PU3NUECKUX IPOLIECCOB
pacnpenenaTb 00s13aHHOCTHU B TPYIIIE B COOTBETCTBUU C MIOCTaBICHHBIMU 33Ja4aMu, CIEAUTD 3a
BBINOJIHEHUEM IUIaHA JCHCTBUU W KOPPEKTUPOBAThH €ro, aJCKBAaTHO OIICHWBATH COOCTBEHHBIN
BKJIa/l B JIEATEIILHOCTh I'PYIIIbI, BHICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMOJIECHCTBHE, MPOSBISS
TOTOBHOCTb pa3pelaTh KOH(MIUKTHI.

K kxonny oOyueHus B 9 kJjacce IpeiMETHbIE pe3yjbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

o UCIOJIb30BaTh TIOHATUSA: CHCTEMa OTCY€Ta, MaTepuanbHas TOYKa, TpPAEKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHHYECKOTO JIBIKEHHS, Aedopmanus (ynpyras, miacTu4eckas), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U INEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TEJO, LEHTP TSDKECTH TBEPAOIrO Teja, paBHOBECHME, MEXaHHMYECKHEe KoJeOaHUs U
BOJIHBI, 3ByK, HWH(Qpa3Byk W  yIbTPa3BYK, DJEKTPOMAarHUTHbIE  BOJHBI,  IIKaia
AIIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30pPYKOCTh M JAJIbHO30PKOCTb, CIIEKTPhl MCIYCKaHUS U
HOTJIOIEHUs, anb(da, 6eTa- U raMMa-u3Iy4eHns, U30TOIbI, sJIepHasi SJHEPreTHKa;

o pasnuyath SBIEHUS (paBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEWHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MpPSAMOJMHENHHOE JBU)KEHHE, CBOOOJHOE TMaJieHUEe TeJl, pPaBHOMEPHOE
JBIDKEHUE MO0 OKPYXHOCTH, B3aUMOJCWCTBUE Tell, PEaKTUBHOE JBHXKEHME, KosebaTeabHOoe
JIBIDKEHHUE (3aTyXarolue W BBIHYXKICHHBIE KoJieOaHWs), PE30HAHC, BOJHOBOE JIBHKCHHE,
OTpakeHHE 3BYKa, NPSMOJIMHEHHOE paclpoCTpaHEHHE, OTpPaKeHHWE M IPEIOMIIEHUE CBETa,
NIOJTHOE BHYTPEHHEE OTPaKCHHME CBETa, pa3jioKeHHe Oeoro cBeTa B CHEKTP U CIIOXKEHUE
CHEKTPAIbHBIX I1IBETOB, IMCIEPCHUS CBETA, €CTECTBEHHAs pPaHMOaKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaToro CHeKTpa M3JIY4eHHs) [0 OMMCAHHUI0O MX XapaKTepHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

o pacrno3HaBaTh MPOSBIEHNE U3YUYEHHBIX (U3NYECKUX SBJIECHUHN B OKpYXKaroleM mMupe (B
TOM uucie (U3nYecKue SIBICHUS B MPUPOAE: MNPUIMBBI U OTIUBBI, JBUKEHHE ILJIAHET
CoylHEYHOM CHUCTEMbl, pPEaKTHUBHOE JBIM)KEHHE J>KMBBIX OPIraHU3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUYECKUE BOJHBI, IIyHAMH, 5XO, LIBETAa TEJl, ONTHYECKHUE
ABJIEHUSI B TMpHUpojAe, OHoJornyeckoe JeiCTBHE BUAMMOIO, YIbTPa(QHOIETOBOTO U
PEHTT€HOBCKOTO HW3IyY€HUH, €CTECTBEHHBbIM pPaJuOAKTHUBHBIA (OH, KOCMUYECKHE Jy4H,
PaIMOaKTUBHOE U3JIy4YE€HUE MPUPOTHBIX MUHEPAJIOB, ACUCTBUE PAIMOAKTUBHBIX M3JIy4YeHUN Ha
OpraHu3M YeJIOBEeKa), NMPU ITOM IEPEBOAMTH NMPAKTHUECKYIO 3ajady B y4eOHYIO, BBIACIATH
CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SBJICHUM;



o OINMCHIBATh U3yYEHHBIE CBOICTBA Tel M (PU3NYECKUE SIBJICHHMSI, UCIIONIb3Ys (PU3HUECKUE
BEJIMYMHBI (CpedHsisi W MrHOBEHHass CKOPOCTh Tejda NpU HEPaBHOMEPHOM JBUKCHHH,
YCKOpEHUE, MepeMEeIleHNe, MyTh, YIIoBas CKOPOCTb, CHja TPEHUs, CUJa YINPYrocTH, CUia
TSOKECTH, YCKOPEHHE CBOOOIHOTO TWaJeHUs, BEC Tela, WMIYJIbC Tela, WUMIYJIbC CHJIBI,
MexaHuyeckas paboTa M MOIINHOCTb, MOTEHLMAJIbHAs DSHEPrus Teia, MOJHATOTO Hajl
MOBEPXHOCTHIO 3€MJIM, MOTEHIUANbHAS YHEPIHsl CKATON IMPY>KUHBI, KHHETHYECKas dHEPIus,
NOJIHAsE MEXaHWYecKas PHEPrus, MEepHOA M 4YacToTa KoJeOaHWH, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS Cpelbl), MPH OMHCAHUU
MPABUJIBHO TPAKTOBATh (PU3UUYECKUIN CMBICI HCIIOIb3YyEeMbIX BETUYMH, 0003HAUCHUS U €IUHUIIBI
bu3nyYeCKUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIIUE NaHHYIO (PU3UYECKYIO BEJIIMYUHY C
JPYTUMH BEJTMUYMHAMH, CTPOUTH TPAPHUKH U3YYEHHBIX 3aBUCUMOCTEH (PM3UUECKUX BEIHYUH;

o XapaKTepu30BaTh CBOMCTBA TeJs, (PU3NYECKUE SBICHUS U MPOIECCHI, UCTIOIb3YS 3aKOH
COXpPaHEHHsI SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHUS, TPUHIUIT CYIIEPIIO3ULIUU CHJI, TIPUHIIHIL
oTHOcHUTeNbHOCTH ['anmmnesi, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHHs] HMITYJIbCA, 3aKOHBI
OTpaKeHMsI M TIPEIIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MAaCCOBOIO YHCEN MpHU
AJIEPHBIX PEAKIMIX, MPU STOM AaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alHCHIBATH €T0
MaTeMaTHYECKOE BBIPAKECHNUE;

o OOBSCHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TeJd, B TOM YHUCIE U B KOHTEKCTE
CUTYallMid MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPHUNHHO-CIICACTBEHHBIE CBSI3H,
CTpPOUTh OOBSICHEHHE M3 2—3 JIOTMYECKUX IIaroB C ONOpoil Ha 2—-3 M3y4YEHHBIX CBOMCTBA
buznyecKux sIBICHUN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

. pemars pacu€THble 3a7aun (OMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUM), UCTIOJIb3YsI
3aKOHBI M (POPMYJbI, CBA3BIBANOIIME (DHU3MUECKHE BEITUYMHBI: HAa OCHOBE aHAIM3a YCIOBUA
3aJauM 3alHChIBATh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTAIOIIME WIM H30BITOYHBIC JaHHBIC,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIE IS PEIICHHS, TPOBOIUTH PACUETHl U OLIEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEIMUHHBI,

o pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOMKHO PEIIUTh IPH IOMOMN (UINIECKUX
METO/IOB, WCHOJb3ysd OINUCAHWE HCCIICAOBAHUS, BBIACIATh IPOBEPSIEMOE MPEANOI0KEHHUE,
OLICHUBATh  IPAaBUJIBHOCTh MOpSAAKA IPOBEACHUS  MCCIENOBAHUSA, JIeNaTh  BBIBOJBI,
MHTEPIPETHPOBATH PE3YIIbTATHl HAOIIOICHUH U OIBITOB;

. MIPOBOJIUTH OMBITHI MO HAOMIONEHUIO (PU3NYECKUX SBICHUH MM (PU3MYECKHX CBOICTB
Ten (U3ydeHue BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUsI SHEPTUH, 3aBUCUMOCTh NIepuoa
KOJICOAHUH MPYKHHHOTO MAasTHUKA OT MAcChl TPy3a M KECTKOCTH MPYKUHBI U HE3aBUCHMOCTD
OT aMIUIMTYJbl MalbIX KoJeOaHUH, MpsIMOJIMHEHHOE pacIpOCTpaHEHHE CBETa, Pa3lioKeHUe
0enoro cBeTa B CIEKTP, M3yuy€HHE CBOMCTB M300pakeHUs] B IUIOCKOM 3€pKajie M CBOICTB
M300pakeHHsT TIpeAMETa B coOuparolied JuH3e, HaOMI0JCHHE CIUIONIHBIX M JIMHEHYaThIX
CIIEKTPOB H3IIYUYEHHS): CAMOCTOSITEILHO COOMpAaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
000pyI0BaHUSsl, ONMCHIBATh XOJ] OIBITA U €r0 pe3yNabTaThl, (HOPMYIHUPOBATH BBIBOIbI;

o MPOBOJIUTH TPH HEOOXOAMMOCTH CEpUI0 TPSMBIX H3MEPEHHH, OIpenesis CpelaHee
3HaYeHHe U3MepseMold  BelWYMHBI  ((POKYCHOE  pacCTosHUE coOuparomedl  JTUH3BI),
000CHOBBIBATh BHIOOD crioco0a u3MepeHust (M3MEpUTENILHOTO pUbopa);

o MPOBOJIUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (DU3NYECKUX BEIWYMH C HCIIOJIb30BAaHHEM
NPSMBIX HU3MEPEHH (3aBHCHUMOCTh IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBIKCHHHU 0e3
HAYaIbHOM CKOpPOCTH, TepuoJia KoJeOaHWid MaTeMaTHYecKOro MasTHHUKa OT JUIMHBI HHTH,
3aBHCHUMOCTH yIJIa OTPa)KEHUs CBETa OT yIJla MaJeHHs U yIia MpeJoMIICHHUs OT yIJia MajJeHus):
IUTAHUPOBATh MCCIIEOBAHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PMKCHUPOBATH PE3yIbTATHI



MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUAE TaOIUIl U TpaduKOB, JAeIaTh BBIBOIBI
10 pe3yNbTaTaM HUCCIIEIOBAHUS;

o MPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3NYECKHX BEIMYMH (CpeAHSs CKOpPOCTh U
YCKOpPEHHE Tejla MpH PABHOYCKOPEHHOM JIBUKEHHUH, YCKOpEHHE CBOOOJHOTO MaieHus,
KECTKOCTH MPYKUHBI, KOIPOHUINEHT TPEHHUS CKOJIBKEHHS, MEXaHW4YecKasi padoTa U MOILIHOCTB,
9acTOTa M MEePHOJ KOIeOaHNH MaTeMaTHYECKOTO M MPYKUHHOTO MasiTHUKOB, ONITUYECKAsl CHJIa
coOMparonield  JUH3bL, PpAJAWOAKTHBHBIA  (OH): IUIAHUPOBATH HU3MEpEHHs, COOHMpaTh
OKCIEPUMEHTAIBHYI0 YCTAaHOBKY M  BBIIIOJHATH HM3MEpPEHHs, CJlexysd MperIoKEeHHOH
MHCTPYKIIMHU, BBIYUCIATH 3HAUEHHE BEIMYMHBI M AHAJIM3HPOBATH IMOJYYECHHBIC PE3YNbTAaThl C
y4E€TOM 3aJaHHOH TOTPEIIHOCTH U3MEPEHHIA;

o coOiomaTh TpaBWiIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ J1abopaTOpHBIM
00opyI0BaHNEM;
o pa3nuyath OCHOBHBIC TPU3HAKA HW3YYCHHBIX (PU3MUECKUX MOJIENCH: MaTepHhalbHas

TOYKa, a0COJIOTHO TBEPJOE TENO, TOUSUHBIH HCTOYHUK CBETA, JIy4, TOHKAsl JIMH3a, [IJIaHEeTapHas
MOJIEJIb aTOMa, HYKJIOHHAsl MOJIEJIb aTOMHOTO 71pa;

o XapaKTepu30BaTh INPUHLMIIBI JEHCTBHS M3YYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € ONOpPOM Ha HUX oOmucaHus (B TOM 4YHUCIE: CHOUAOMETP, AATYUKU IIOJOKEHUS,
paccTosHUs M YCKOPEHHs, pakera, 3XOJIOT, OUKH, IMEpUCKomN, QoToanmapaTr, ONTHYECKUE
CBETOBOJIbl, CHEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), MCIoib3ys 3HaAHUS O CBOMCTBax
¢u3nUecKux SBICHUA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

o UCIOJb30BATh CXEMbl U CXEMAaTUYHbIE PHUCYHKH HU3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOLIECCOB MpPU pElIeHWH y4deOHO-
NPaKTUYECKHUX 33134, ONTHYECKUE CXEMBI JIJIsl TIOCTPOCHUS N300paKeHHIA B TUIOCKOM 3epKaje U
cobuparoniei JIuH3e;

. MPUBOJUTL MPUMEPHl (HAXOAUTH HMHPOPMAMIO O MpUMEpax) MNPAKTUYECKOTOo
UCIOJIb30BaHUS (PU3MUYECKUX 3HAHUN B MOBCEAHEBHOM KMU3HU AJs1 oOecrieueHHst 6e30MacHOCTH
npu oOpalieHuu ¢ NnpuOopaMu M TEXHHUUYECKUMM YCTPOWCTBAMH, COXPAHEHUS 3]I0pOBbsS U
COOJIIOJIEHHSI HOPM 3KOJIOTMYECKOT0 MIOBEACHNUS B OKPYXKAIOILEH cpeie;

o OCYLIECTBIATh TMOUCK HMHPOpMauu Qu3nueckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO ~ (OpMYJIMpPYs TMOUCKOBBIM  3ampoc, HAXOAUTh IYTH  OINpeAeseHus
JIOCTOBEPHOCTH IMOJIy4eHHON MH(OPMAIIUN Ha OCHOBE UMEIOIINXCS 3HAHUN U TOTIOJTHUTEIIBHBIX
HCTOYHUKOB;

o WCIOJIb30BaTh MPHU BBINOJIHEHWN YYEOHBIX 33JaHU HAyYHO-TIOMYJISIPHYIO JIMTEPATYPY
(GU3MUecKOro coJepKaHusl, CIpaBOYHBbIE MaTepuaibl, pecypchl ceTh VHTepHeT, BiaaeTh
npuéMaMyl KOHCIIEKTHPOBAHMS TEKCTa, mpeoOpa3zoBaHUsl MHGOpMAlMU U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

o CO03/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIIEHMSI Ha OCHOBE MH(OpMAINU
U3 HECKOJBKUX MCTOUYHUKOB (DU3MUECKOTO COJIEp:KaHus, MyOIMYHO MPEACTABISATh PE3yIbTaThl
IIPOEKTHOM WJIM MCCIEN0BAaTENbCKOW JI€ATEIbHOCTH, IPU 3TOM TIPaMOTHO HCIIOJIb30BaTh
U3yYEHHBI TOHATUHHBIA ammapaT M3y4aeMoro pasziena (U3MKM M CONPOBOXKIATh
BBICTYIIJICHHE TIPE3EeHTalMeN ¢ y4€TOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pasnesion 7 TeM (undgposBbie)
Kourposbnbie IIpakruyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIET0 MUPa
bubnuoreka HOK
11 o - 2
VISHIEA * Haylka O TpHpoae https://m.edsoo.ru/7f416194
bubnuoreka HOK
1.2 o 2 1
VISHHACCIHE BETITHHbL https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAay4HBI METO/ MTO3HAHUS 2 1 bubmiorexa HOK
' i A https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nen 2. [lepBonayanbHble CBeJeHHs 0 CTPOCHHH BelllecTBA
51 CTDOGHIE BelICCTA 1 bubnuoreka [HOK
: HUE B TB
P - https://m.edsoo0.ru/7f416194
99 JIBUKeHne W  B3aMMOJICMCTBUE  YACTHII 9 1 bubnuoreka [HOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA 2 htptIpSJ,j:I;I/?nT.e;asoo.ru 1754 116}1 94
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubnuorexa [HOK
3.1 M 3
CXAMITCCROT ABIDREHHE https://m.edsoo.ru/7f416194
b K
3.2 Wuepuwmsi, Macca, MIOTHOCTH 4 1 no/moTeKa 1o

https://m.edso0.ru/7f416194
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bubnuorexa [HOK

3.3 Cra. Bzt e 14 2 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. Ilepemada naBiieHUsT TBEPIBIMU 3 Bbubinnoreka HOK
' TeJaMU, YKUIKOCTAMU U Ta3aMu https://m.edsoo.ru/7f416194
bubnuoreka LHOK
4.2 JlaBierine xuakocth > https://m.edsoo.ru/7f416194
bubnuoreka HOK
4, A
3 TMoChepHOe AaBneHHe 6 https://m.edsoo0.ru/7f416194
44 JleficTBUE )KUJIKOCTH M ra3a Ha NOTPYKEHHOE 7 3 bubnuoreka [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasznea 5. Pa6ora u MOIIHOCTH. JHEPrust
bubmunoreka [HOK
A P 1
° 300Ta 1 MOIIHOCTE 3 https://m.edso0.ru/7f416194
bubnuoreka HOK
52 Hpoctbie MexamH3ME! S ! https://m.edsoo.ru/7f416194
bubnuoreka HOK
5.3 M 4 1
CXAHITIeCkas sHeprit https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBanue  pa3saesioB U TeM (undposBbie)
Ne n/m Konrpoubusie Ilpakruyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3pen 1. TensioBbIe sIBJICHUS
11 CtpoeHue U CBOMCTBA BEIIECTBA 7 buomiorexa LOK
' p - https://m.edsoo.ru/7f4181ce
bubnuoreka HOK
1.2 T 21 1 5
SILIOBBIE HPOTCCChE https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. diekTpuyeckne 1 MArHUTHbIE SIBJIEHUS
51 DneKTpuyYecKue 3apsibl. 3apsoKCHHbBIE Tenna 7 1 bubnmoreka HOK
' U MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubnuoreka LHOK
2.2 IT 7 i 20 1 7
OCTOSTHHBIN AJIEKTPUIECKHI TOK https://m.edsoo.ru/7fA181ce
bubnmmoreka HOK
2.3 M 6 1 1.5
ATHITTHBIC ABTICHA https://m.edsoo.ru/7f4181ce
bubnmmoreka HOK
2.4 C) 4
HICKTPOMATHITHAA HIAYIHI https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 145
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Haumenosanue a3/1eJ10B " TeM nudposbie
Ne n/m P Konrpoubusie Ilpakruyeckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexanun4deckue siBJICHUSA
11 MexaHH4eCKOe JBMIKCHHE M CIIOCOOBI €ro 10 1 bubnuoreka LHOK
' OIMCAHHUS https://m.edsoo.ru/7f41a4a6
bubnuoreka HOK
1.2 B % 20 1 3
SAIMORIeHCTBHC TeT https://m.edsoo.ru/7f41a4a6
bubnuoreka LHOK
1.3 10 3
3aKOHbI COXpaHEHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. MexaHu4yeckHe KoJ1e0aHNsI H BOJHBI
bubnuoreka LHOK
2.1 M 7 3
CXAHMYECKHE KOeOanHA https://m.edsoo.ru/7f41a4a6
bubnuoreka LHOK
2.2 M . 8 1 3
CXBHHHECKAE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pa3znen 3. BHCKTPOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

DNEeKTPOMarauTHOE oJIe u bubnuotexa HOK
3.1 6 2
AJIEKTPOMATrHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nes 4. CBeToBbIe SAIBJICHUS
bu6 OK
4.1 3aKOHBI PacIPOCTPAHCHUS CBETa 6 2 normorera 1

https://m.edsoo.ru/7f41a4a6
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4.2 P ccKite 5 6 3 bubnuoreka HOK
' HHSBL I OITHACCRIC NPHOOPST https://m.edsoo.ru/7f41a4a6
bubnuoreka LHOK
4, P 2
3 a3JI0)KeHue 0eIoro cBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3gen 5. KBanToBbIe IBJIeHUSA
bubnuoreka LHOK
51 Hcnyckanue u MorioneHne CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41ada6
5.2 Crtpoenne aTOMHOTO sapa 6 1 bubmmorexa HOK
' P AP https://m.edsoo.ru/7f41a4a6
bubnuoreka HOK
5.3 S 7 1
/ICPHBIC Peartinyt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOYIb
6.1 [loBTOpeHne u o006o0OlIeHNE COJepKaHus 9 p bubnmnoreka HOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
N KoJunyecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
n/-n Tema ypoka Beero KonrTpoabsubie IIpakruyeckue fI[:yT'?eHI/Iﬂ o0pasoBaTejbHbIe
padoThbI padoTbI pecypchl
dusuka — Hayka O [MpHUPOE.
1 SABnenust npuponsl. Dusmyeckue 1
SIBIICHUS
Mexanunueckue, TEIUIOBLIE,
2 3JICKTPUYECKHUE, MAarHuTHEIE, 1
CBETOBBIE, 3BYKOBBIC SIBJICHUS
3 Ousnyeckue  BEIMYMHBI H  HX 1
U3MepeHue
Ypok-uccrnenoBanue "Uzmepenue
4 TEeMITepaTyphl npu momom | 1
YKUJIKOCTHOTO TEPMOMETPA U JIaTIYUKA
TEeMIEPATyphI"
Kak ¢usuka u npyrue ecrecTBeHHBIC
5 anKH HSyanOTV HPHpOAY. bubmuoreka LIOK
CTECTBCHHOTAYTHbIN ueron | 1 https://m.edsoo.ru/ff09f72a
no3HaHus. Omnucanue (QU3NUIECKUX
SIBJICHUH C IIOMONIBIO MOZEIIEN
Ypok-uccrnenoBanue "[IpoBepka
TUIOTE3bI: JaJIbHOCTh nojéra
6 NIapuKa, MyImeHHOro TOPU30HTaIbHO, 1 1
TeM OoJjblne, yeM OOJIbIIE BEICOTA
mycka"
7 Crtpoenue BEIIECTBA. OMBITHI, 1 bubnuoteka LHOK

JOKa3bIBarOIInue JUCKPETHOC

https://m.edsoo.ru/ff09fe0a
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CTPOCHUC BCUICCTBA

BelecTna"

3 bubnuoreka LHOK
JlpmxeriHe JacTALL BelllecTsa https://m.edsoo.ru/ff0a013e
VYpoxk-uccinenopanue «OnbITbl MO

9 HaOJIFO JEHUTO TEILUIOBOTO
paCIIMPEHHUSI Ta30BY

10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3aumocBsA3p  Mexay CBOWCTBaMHU
BEIIECTB B pa3HbBIX arperaTHbIX
COCTOSIHHUSIX 51 1504 bubnuorexa HOK

11
ATOMHOMOJICKYJISIPHBIM ~ CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOenHoctu arperaTHbIx
COCTOSTHHH BOBI
MexaHudeckoe JIBI)KCHUE.

12 PaBHOMepHOE U HepaBHOMEpHOE bubamorera LHOK

https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE

13 Cxopoctbs. EnuHHLIBI cCKOpOCTH bubamorerca HOK

https://m.edsoo.ru/ff0a079c

14 Pacuer nytu u BpeMeHU IBUKEHUS bubamorexa HOK

https://m.edsoo.ru/ff0a0ae4
HMuepuusi. 3akoH WHEPIUH.
15 BSaPI:;OHeﬁCTBﬂe Tel Kak HpI/II)‘-IIII/IHa bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBUXKECHUSI TEIl

16 IInoTHOCTH BemiecTBa. PacueT mMacchl bubnuoreka HOK
1 00beMa TeJjIa 1o €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopatopHas pabota

17 «Onpenenenue MIOTHOCTU TBEPAOIO
Tea»

18 Pemenne 3amaq mo Teme "l[lnoTHOCTH bubmmoreka [HOK

https://m.edsoo.ru/ff0al23c
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https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuia KakK XapaKTCPUCTHUKA

19 B3aUMOJIEHCTBUSA TEIN. Cuina
ynpyroctu. 3akoH ['yka
JlaboparopHass pabora «M3ydeHue

20 3aBUCUMOCTHU pacTsoKeHUs
(medopmariunm) MIPY>KUHBI oT
MIPUIIOKEHHOMN CHITBI»

21 SIBnenme TaroreHus. Cuiia TSKECTH

22 | wacoct rons. B wera, Pemete Bubmoters 110K

https://m.edsoo.ru/ff0al778
3aga4 no reMe "Cuna Tsoxecta”
Cuita TSOKECTH Ha HX IIaHETaXx.
23 ®dusnyeckue lniﬁ;aKTepHCTHKH bubmiorexa LOK
https://m.edsoo.ru/ff0a1502
IJIAHET
bubnuoreka [HOK
24 Hsmepertne cit. JitnamMomeTp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh bubmiorexa LOK
https://m.edsoo.ru/ff0al778
CrokeHue JABYX CHJI, HallpaBJICHHBIX
26 o ﬂ;;zoﬁ p PO, Bubnuoreka LHOK
. https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIAS CHIT

97 Pemenne 3a7a4 o TeMe
"PaBHonelicTBytOMmast cr"

28 TpeHne CKOJNBXKEHHS U TpEHUe bubnuotexa [MTOK
nokosi. TpeHue B mpupojie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHass pabora «l3yueHue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIBKCHHUS OT CHIIBI I[aBJIeIfI/IH u bubmmorexa LOK

https://m.edsoo.ru/ffO0alcc8
xapakrepa COTIPUKACAIOITNXCS

MTOBEPXHOCTEN»



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pemienne 3amau Ha OIPCACIICHUC

30 PaBHOJICHCTBYIOIICH CUIIBI
Pemenne 3amau mo Ttemam: «Bec
31 tenay, «l'paduyeckoe u3z00pakeHHE bubnuorexa LIOK
cu», «Cubly, «PaBHOICHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KontponpHast pabGora mo Temam:
«MexaHudecKoe JIBIDKCHHUCY,
32 «Macca, IIOTHOCTH», «Bec Ttemay,
«['padmueckoe w300paKeHUE CHI»,
«Cubn»
33 Hasnenne. CriocoObl yMEHBIICHUS U bubmmotexa [IOK
YBEJIMUYCHUS IaBJICHHSI https://m.edsoo.ru/ff0a20a6
aBJICHUE rasa. ABHCHMOCTD
34 L[I[aBneHI/m rasa OT3 00BéMa bubmorexa LOK
’ https://m.edsoo.ru/ff0a2376
TEMIIepPaTyphI
Ilepenaua aBJICHUS  TBEPIOBIMHU
35 Tenl;\fn )KI/I,J;KOCT}IMI/I u I‘I:IIS[aMI/I. bubmiorexa LOK
’ https://m.edsoo.ru/ff0a25b0
3akoHn Ilackans
aBJicHHEe B OJKHJIKOCTH U Ta3se,
36 fI)ISBaHHOG neﬁHCTBI/IeM CHJIBI bubmmorexa LHOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenne 3amau nmo teme «/laBnenue bubnuorexa [HOK
B )KHIKOCTH M rase. 3akon ITackasi» https://m.edsoo.ru/ff0a2826
38 CooOrmraromnuecs cocybl bubamorexa oK
https://m.edsoo.ru/ff0a2970
39 [unpaBiyaeckuii mpecc bubmorexa oK
https://m.edsoo.ru/ff0a3136
40 MaHoMeTpBlI. [TopmneBoi

JKUJIKOCTHBINA HAacoC



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Atmocpepa  3emmu.  IlpuumHbl
CYILIECTBOBAHUS BO3IYIIHO

41 obomoukn  3emuii.  3aBHCHUMOCTH bubmmorexa HOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOro JIaBJIEHUS OT BBICOTHI
HaJ[ ypOBHEM MOPS
42 Bec BO3yXa. ATtmochepHoe bubnuorexa LIOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 Wzmepenue aTMOC(epHOTo bubnuorexa LIOK
napnenus. OnbiT Toppuueim https://m.edsoo.ru/ff0a2da8
3aBHCHUMOCTh atMochepHOro
44 IaBJIECHUS OT BBICOTBHI HAal ifBHeM bubmotexa 10K
https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua.  AtmocdepHoe bubnmnoreka LHOK
45
JIABIICHUE HA PA3IHYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau  mo Teme "
ATtmochepHoe naBieHue"
elCTBHE JKHJIKOCTM M Traza Ha
47 fOFPY)KGHHOC " B HUX  TeJo. bubamorexa oK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopatopHas pabota
48 «Omnpenenenue BBITAJIKUBAIONIeH Bbubnuoreka HOK
CHIIBI, JICHCTBYIOIIEH Ha  TEJoO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)
JlaGopatopHass paboTa 1O TeMme
«HccinenoBaHue 3aBHCHUMOCTH Beca Bubnuoreka [HOK
49 i .
TeJsa B BoJie 0T 00bEMa MOrpyKEHHOU https://m.edsoo.ru/ff0a3514
B JKHJKOCTb YaCTH TEJIa»
50 IInaBanue ten bubnrotexa HOK
https://m.edsoo.ru/ff0a3a96
51 JlaGopaTopHas paborta



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

"KoHCcTpynpoBaHHe apeoMeTpa WIH
KOHCTPYHPOBaHUE JOJIKH u
onpezaeneHue e€ rpy30n0abEMHOCTH"

Pemenue 3a71a4 o TeMaM:

59 «[1naBanue CY/IOB. bubnuorexa LIOK
BosnyxoruaBanuey, «/laBnenue https://m.edsoo.ru/ff0a3654
TBEP/BIX TEJ, KUAKOCTEH U ra30B»

KontponpHast pabota mo Teme

53 «/laBiIeHHE TBEPABIX TEIl, )KUJIKOCTEN
Y Ta30B»

54 Mexanunueckas pabota bubmiorexa LHOK

https://m.edsoo.ru/ff0a3f82

55 MouHocTts. EauHUIBI MOIIHOCTH bubmotexa 10K

https://m.edsoo.ru/ff0a3f82
Ypok-uccrnenoBanue "Pacuér

56 MOIIHOCTH,  pa3BUBAaEMOH  TIpU 1
MoabEEME 110 JecTHHUIE"

57 IIpocTeie MEXaHU3MBI. Poryar.

PaBHOBecue cuit Ha ppruare
Poryaru B TexHuKe, OBITY U MPUPOJIE.
JlaGopatopHas pabota bubnuotexa I[MOK

58 . 0.5
«HccneqoBanue YCIOBUI https://m.edsoo.ru/ff0a478e
PaBHOBECHSI phIUara
Pemienne 3amad mo Teme «YcCIoBHUS bubnuoreka HOK

59
pPaBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aencTBus
Mexanus3ma. JlaboparopHasi pabora

60 . 0.5
«3mepenne  KIIJ[  HakioOHHOM
TIOCKOCTHY

61 Pemenne 3amau mo teme "Pabora, bubmmoreka [HOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

MortHocTh, KIT/"

https://m.edsoo.ru/ff0a4c48

62

63

64

65

Mexanunueckas SHEPIHUs.
Kunernueckas u  noTeHIMalIbHAs
SHEPrus

3aKOH COXpaHEHUsSI MEXaHWYECKOU
SHEPruu

Y PpOK-3KCIIEpUMEHT o TeMe
"DKCEPUMEHTAIBHOE  ONpEeICHUE
W3MEHEHUS KUHETUYECKOU u
MOTEHLIUATbHON SHEPrUn npu
CKaThIBaHUHM TeJa IO HAKIOHHOU
IJI0CKOCTH"

KoHTponbHast pabora 1o Teme
«PaboTta 1 MOIIIHOCTB. DHEPTHUS»

bubnuoreka [HOK
https://m.edsoo.ru/ff0a4252

bubnuoreka LHOK
https://m.edsoo.ru/ff0a4360

66

67

68

PesepBHeIil ypok. Pabora ¢ Tekcramu
1o TeMe ""Mexannueckoe aBuxeHue"

PesepBHeIil ypok. Pabota ¢ Tekctamu
no teMme "JlaBneHue TBEPABIX TE,
JKUJKOCTEN U Ta3oB"

PesepBHeIit ypok. Pabota ¢ Tekctamu

mo Tteme "PabGora. MOIIHOCTS.
Oneprus”

OBIIEE KOJIMYECTBO YACOB TIIO
[MPOT'PAMME

68

12

bubnuoreka HOK
https://m.edsoo.ru/ff0adee6

bubnuoreka HOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoaunuecTBO 4acoB

JJIeKTPOHHBbIE U(PPOBbIE

Ne Jlara
Tema ypoxa Konrtposbusie IIpakTuuyeckue oOpaszoBaTe/bHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypchl
OcHOBHBIE HOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETHYECKOM Teopun 1 bubmorera HoK
https://m.edsoo.ru/ff0a5256
Y MX OIBITHBIC TIOJTBEPIKICHHS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu  TBEPAOrO, KUIAKOTO U 1 bubnmoreka LHOK
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEeHHe  CBOWCTB  TBEPAOTO,
KHJIKOTO u ra3oo0pa3Horo
4 COCTOSIHMI ~BellecTBa Ha OcHOBe 1
ITOJIOKEHU I MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u amopgHble Tena 1 bubamorexa LOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue M  KalWUISIPHOCTD. 1 bubnuotexa I[MOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciiupeHue u cxxarue 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBsi3b TemmnepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JBMXKEHUs 1
JaCTHI]
9 Buytpennsas sseprus.  CrnocoOsbl 1 bubnuorexa I[HOK
M3MEHEHMsI BHYTPEHHEH SHEepruu https://m.edsoo.ru/ff0a5c60
bubmmoreka [HOK
10 Buer remnonepesiain 1 https://m.edsoo.ru/ff0a6412
11 VYpok-koHpepenuus "llpaktuueckoe 1 1 bubnuotexa [HOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

WCIOJIb30BAHNUE TEIUIOBBIX CBOWCTB
BEIIECTB W MAaTepHajoB B IEJIX
sHeprocoepekeHus "

https://m.edsoo.ru/ff0a65c0

12 KonuuectBO  TemyioThl. Y jenbHas bubnuoreka HOK
TETJIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 VYpaBHEHHE  TEIUIOBOTO  OayiaHca. bubnuoreka [HOK
TeriooOMeH U TEIUIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas paborta
14 "UccneqoBanue SIBJICHUS bubnuoreka LHOK
TEIUIOOOMEHA IPH  CMCIIUBAHHH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacuer KOJIMYECTBa TEILIOTHI,
15 HEOOXOUMOTO JIJII HarpeBaHUs Teia
1 BBIJICIISIEMOTO MM TIPH OXJIKICHUN
JlaGoparopuast abora
16 "Onple);[enI;HHe yﬂ:nLHoﬁ bubmmorexa LHOK
., https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIEeCTBA
17 DHeprus TOIJIMBA. VY nenbHas bubnmnoreka HOK
TEIJIOTa CrOPaHHUSI https://m.edsoo.ru/ff0a7b5a
[TnaBnenue u OTBepJeBaHUE
18 KPUCTAJUIMYECKUX  TeJl. SieHLHaH bubmiorexa LOK
https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHHS
JlaGopaTtopHas aborta
19 "Onple)z[eniHHe yAEIbHOU Terl)'IJ'IOTBI bubmorexa LOK
. https://m.edsoo.ru/ff0a72fe
IJIaBJICHUS JIbJa
20 [TapooOpa3zoBaHue U KOHICHCALIUS. bubnuoreka [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. VY aenvHas TEIIoTa Bubmorexa 10K
21 napooOpa3oBaHUs W KOHJCHCAIUH.

3aBUCHUMOCTh TeMIIepaTyphbl KUIIEHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

0T aTMOc(epHOTO TaBICHUS

Bnaxxnocts Bo3ayxa. JlaGopaTopHas

99 pabora "OnpenencHue bubnmoreka LHOK
OTHOCHUTEIbHOM BJIQKHOCTH https://m.edsoo.ru/ff0a7628
BO3ayXa"

93 Pemenue 3amau Ha omnpejeieHHe
BJIQYKHOCTH BO3/yXa
[IpuHnumner  paboOThl  TEIUIOBBIX

24 nsurareneif.  IlapoBas  TypOuHa.

JIBurarenb BHYTPEHHETO CrOpaHUs
KII TEIUIOBOT'O BUTATENA.
25 TGH§OBHG JIBUTATEITH pIII 3aIuTa bubmiorexa HOK
N https://m.edsoo.ru/ff0a7c7c
OKpY>KaroIen cpeibl

26 3aKOH COXpaHEHUs M NpeBpallleHus
SHEPTUU B TEILIOBBIX IMPOIIECCaX
[ToaroroBka K KOHTPOJIBHOW padoTe

97 mo Teme '"TemmoBbie — SBJICHHS. bubnuoreka HOK
V3meHeHne arperaTHbIX COCTOSHUM https://m.edsoo.ru/ff0a83f2
BemecTsa"

KoHntponbHas abora MmO TeMme
28 "TeanOBLIe SIBJ'IpeHI/I}I. N3menenue bubmiorexa LOK
. | https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BelleCTBa

29 Onektpuzamusi  Ten. JlBa  pona
ANEKTPUUYECKUX 3apPsI0B
Ypoxk-uccienopanue "DneKTpU3anus

30 Ten WHTYKIHEH " npu
CONPUKOCHOBEHUH"

31 B3anmoneicTeue 3apsyKEHHBIX TeEIl. Bubnuoreka LHOK
3akoH Kysnona https://m.edsoo.ru/ff0a87e4

32 DnexTpuuecKoe ToJIE. bubnuotexa [HOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

Hamnpsixennocts AIEKTPUUYECKOTO
nona.  Ilpunnun — cynepno3unuu
ANEKTPUYECKUX TOJIeH

https://m.edsoo.ru/ff0a8a0a

Hocutenu snekTpuueckux 3apsios.

33 OnemenTapHblii  3apsin.  CtpoeHue
aTroma

34 [IpoBOAHUKY U AMDIEKTPUKHU. 3aKOH bubnuorexa [HOK
COXpaHEHHS AIICKTPUUECKOro 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pemenne 3agau HAa TpUMEHEHUE bubnuoreka LHOK
CBOWCTB 3JICKTPUYECKHX 3apAI0B https://m.edsoo.ru/ff0a90cc
ONEKTPUYSCKUH TOK, YCIOBHSA €ro

36 cymeZﬁBOBaHm. ’ Hcrounuku bubmorexa 10K

https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleficTBUSI 2JEKTPUUECKOTO TOKA bubamorera oK
https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBaHue "JlericTBHE

38 AIEKTPUUYECKOTO OJIS Ha 1
MIPOBOJIHUKY U IUDJIEKTPUKH"

39 DNeKTpUYecKnuii TOK B MeTajulax, bubnmoreka HOK
JKUIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DeKTpudecKas ernb U e€ COCTaBHbIE
9acTH
Cuna toka. JlaGopatopHas pabora

41 "N3mepenue u per;ljanEBaHH: CHJIBI 0.5 bubamorexa LOK

B https://m.edsoo.ru/ff0a8bd6
TOKa
DeKTpuIecKoe HanpsHKeHHE.

42 Bonermerp. JlaGoparopnas pabota 05 bubnuotexa I[HOK
"N3mepeHne U peryiupoBaHUe https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

43 ConpoTuBienue IIPOBOJHMKA. bubnuotexa [HOK



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

YaeneHoE COIIPOTUBJICHUEC BCIICCTBA

https://m.edsoo.ru/ff0aa738

JlaGopaTopHas padoTa "3aBHCHMOCTb

44 3JIEKTPUYECKOTO COIIPOTHUBJICHUS bubnmoreka HOK
MPOBOHUKA OT €r0 JITHHBI, TUIOIIA T https://m.edsoo.ru/ff0aa738
IIONIEPEYHOr0 CEUYEHuUsl U Marepuana”
3aBUCUMOCTh  CHJIBI  TOKa  OT

45 HanpspbkeHus. 3akoH Owma g bubmiorexa LOK

https://m.edsoo.ru/ff0aad4a
y4JacTKa Iernu
JlaGopaTtopHas pabora
"HccnenoBanue 3aBUCUMOCTU  CHIIBI
46 TOKa I/Ii[ymero 4yepe3 pPe3nucTop, OT bubmiorexa LOK
’ ’ https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS pesucropa u
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE M TapauIeIbHOE
COEIMHEHUS IPOBOIHUKOB
Jlaboparopuass pabora "IIpoBepka

48 IIpaBUJIa CIOKEHUS HANPSKEHUN TIPH bubnmnoreka [HOK
MOCJIeIOBATEIILHOM COCJIMHCHUU https://m.edsoo.ru/ff0aaa58
JBYX pE3UCTOpPOB"

JlabopatopHas pabora "IIpoBepka

49 IpaBuja JUisl CWIBl TOKAa TpH bubnmnoreka [HOK
napauieIbHOM COC/IMHCHUHT https://m.edsoo.ru/ff0aadle
pe3nucropos”

Pemienne 3amad Ha npUMEHEHHE
50 3aKOHa OMfll TUTS ]faSJ'II/I'—IHOFO bubmorexa 110K
https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOHUKOB

51 PaboTa 1 MOIIHOCTB AJIEKTPUUYECKOTO bubnuoteka I[HOK
Toka. 3akon J[xoymsa-JIenma https://m.edsoo.ru/ff0ab124

59 JlaGopaTopHas pabota bubnuotexa [HOK

"OnpeneneHre padOThHl U MOIIHOCTH

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

3IEKTPUUYECKOTO ToKa"

DneKTpuYecKue ey U noTpeduTeNn

53 JNEKTPUYECKON DSHEPTUU B  OBITY. buomiorexa LOK
https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJIBHOM paboTe
no Teme "DJIEKTPUYECKUE 3apsibl.
54 3apsiKeHHbIE I;ena u ' HI/IX bubmorera HOK
B 3 https://m.edsoo.ru/ff0abd2c
B3aUMO/ICHCTBUSI. [TocTostHHBIH
AIEKTPUUYECKUN TOK"
KonrponpHas pabora mo Teme
"
- 39neKTqueCKI/Ie 3apsiJibl. BuGimorexa 10K
apmeHHer rena 1 mf https://m.edsoo.ru/ff0abea8
B3aUMO/ICHCTBUSI. [TocTostHHBIH
AIEKTPUUYECKUN TOK"
56 HOCTO;IHHuLIe MarHuThlI, ux
B3aUMOJICHCTBHE
57 Ypok-uccrnenoBanue "N3yuenue 1 bubnuoreka LHOK
oJIeH TOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTtHOE moJjie. MarHuTHoe mose
58 3eMiId ¥ ero 3HaYeHue VI JKU3HA Ha bubmorexa [1OK
https://m.edsoo.ru/ffOacOba
3emite
| orempmesnere. omn. Mormmmmoe bubmorera 110K
https://m.edsoo.ru/ff0ac1d2
T0JI€ KaTYIIKH C TOKOM
[IpuMeHeHHe JIIEKTPOMArHUTOB B
50 texHuke. JlaGoparopHas ~ pabota 05 bubnuotexa I[HOK
"N3y4yeHne MAEUCTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac74a
MOJIS1 HA MPOBOJIHUK C TOKOM"
61 DNEeKTpOoABUTATEND IOCTOSIHHOTO bubnmnoreka HOK
TOKA. Hcnonbs3oBanue https://m.edsoo.ru/ff0ac86¢c
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62

3JeKTpoJBUrareneil’ B TEXHUYECKHX
yCTpOMCTBaX M Ha TPaHCHOPTE.
JlaGopaTopHas paborta
"KonctpyupoBanue U H3y4e€HHUE
paboTHI AJIeKTpoaABUTATENS "

OnbIThI ®dapanes. 3akoH

3JICKTPOMArHUTHOM WHTYKIIAH.
[IpaBuio Jlenna

63

DIeKTpOreHeparop. CriocoOsr
MOJTYYCHUS DJICKTPHUECKON IHEPTHH.
DNeKTpOCTaHIIUU Ha
B0O300HOBIISIEMBIX UCTOYHUKAX
SHEPIrUun

64

[ToaroroBka K KOHTPOJIBHOW padoTe
nmo TteMe  "OJIEKTpUYECKHE U
MarHuTHbBIC ABJICHUS"

65

66

67

Kontponbnast pabora 1o Teme
"DJIeKTpUYEeCKHE W MarHUTHBIC
sIBJICHUS "

PesepBHrIitl ypok. PaboTa ¢ Tekctamu
o teme "TennoBeie ABiIeHUS"
Pesepubiil ypok. Pabora ¢ Tekctamu

o TEME "TTocTOsHHBIH
ANEKTPUYECKUH TOK"

bubmunoreka HOK
https://m.edsoo.ru/ff0acb14

bubnuoreka HOK
https://m.edsoo.ru/ff0acche

bubnuoreka HOK
https://m.edsoo.ru/ff0acdc6

68

PesepBubIil ypok. Pabora ¢ Tekctamu
no TeMme "MarauTHele aBjaeHusa"

OBILIEE KOJIMYECTBO YACOB IIO
[NPOTPAMME

68

145
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9 KJIACC

KoanuecTBO 4acoB

JJeKTpOHHBbIEe HH(pPOBbHIE

Ne Jlara
Tema ypoxa Konrpoubnsie IIpakruuyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoTbI padoTbI pecypcbl
1 Mexanuueckoe ABIKEHHE. |
MarepuanbHas TOUKa
5 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubnuorexa HOK
MEXAHUYECKOTO JIBUAKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IpsIMOJIMHEIHOE 1 bubnuoreka [HOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepasHomepnoe NpsIMOJIUHEITHOE
4 nBkeHue. CpenHsis ¥ MTHOBEHHas 1
CKOpPOCTh
5 [IpsiMonuHEetHOE  PaBHOYCKOPEHHOE 1 bubnuoreka HOK
JBHOKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
Ckopoctb MPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO nBrKeHus. 1
I'padux ckopocTH
JlabopaTtopHas pabota "OmnpeneneHue
YCKOpPEHHUS Tena npu bubnuoteka [HOK
7 1 1
PaBHOYCKOPEHHOM  JIBMDKCHHH  TI0 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJI0CKOCTH"
3 CBobGosnnoe maneHue Ten. OnbITHI 1
lanunes
PaBHOMEpHOE JIBIDKEHUE 1o
9 OokpykHocTH. Ilepmon u wyacrtora 1 bubnuoreka [HOK
oOpamienusi. JluHeiiHas u yrioBas https://m.edsoo.ru/ff0ae176
CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
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1 IlepBbii 3akoH HprotoHa. Bekrtop bubnuoreka I[HOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3aKO0H HeroTona. bubnuoreka [HOK
PaBHOzelicTBYrOIIAsK cuila https://m.edsoo.ru/ff0ae72a
13 Tperuit 3aKOH Hprotona. bubnuoTeka [HOK
CyIeprosuius Cuil https://m.edsoo.ru/ff0ae982
14 Pemenne 3amady Ha nOpUMEHEHHE bubnuoreka [HOK
3akoHOB HeroToHa https://m.edsoo.ru/ff0aeb6c
bubnnoreka HOK
15 Cuna ynpyroerit. 3axott I'yia https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amau mno Teme «Cuna
YIIPYTOCTH
JlaGopaTopnas abora
17 «Oan;z[enF;HHe )KGCEKOCTI/I bubmorexa [OK
https://m.edsoo.ru/ffOaee28
MIPYKUHBDY
bubnnoreka HOK
18 Cina Tperis https://m.edsoo.ru/ff0af738
19 Pemenne 3amau mo Tteme «Cuma bubnuoreka LHOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Onpenenenue bubnuoteka [HOK
K03 hUIEeHTa TPEHHS CKOIBKEHUS " https://m.edsoo.ru/ff0af8be
Pemenue 3amau mo Teme "3akoHBI
21 HeroTona. Cﬂnna ynpyroctu. Cuna bubmioreia LHOK
| https://m.edsoo.ru/ffOafb8e
TPEHUS
Cuna TSDKECTH U 3aKOH BCEMHPHOTO
22 TATOTEHUA. Y CKOpEHHue CBO60§HOFO bubamorexa Lok
https://m.edsoo.ru/ff0af044
TaJIeHUS
Ypok-konpepenmus "JBuxeHue Ten
23 BOKpPYI TPaBUTAIIIOHHOTO IIEHTpa

(Conueunas cucrema). ['anmaktuxu"
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Pemennie 3amau mo Teme "Cuia

bubnuorexa LHOK

24 porectH "H JaKOH - BCCMHPHOTO https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 IlepBag  kocMHueckass  CKOPOCTb. bubnuoreka [HOK
HeBecomocTh 1 nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuadbHOW TOYKH.
AOCOIIOTHO TBEPI0C TEJIO.
26 PaBHoBecue TBép):[(I:fo Tema  C bubmmorexa LOK
. https://m.edsoo.ru/ff0afe36
3aKpeIUIEHHOW  OChIO  BpallCHUSI.
MowmeHnT cuibl. LleHTp TsokecTn
PaBHOBecMe MarepuaabHON TOYKH.
AOGCOTIOTHO TBEpIOE TEJO.
27 PaBHoBecue  TBEpmoro Tema  C
3aKpEIUVIEHHOW  OChIO  BpalICHUS.
MowmeHnT cuibl. LleHTp TsokecTn
28 Pemrennie 3amauy mo teme "MoMmeHT bubnuoreka LHOK
cunbl. Lentp Tsokectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe
29 o I”LFCMG ”MexaHI/Iqeikoe I[BI/I)lzceHI/Ie. bubmorexa LIOK
. https://m.edsoo.ru/ff0b0408
Bzaumoneiictue Ten"
KonTponbras abota 1O Teme
30 "MG;EHHHGCKOG ’ JBHKEHHE. bubmoteia LHOK
N https://m.edsoo.ru/ff0b06ec
Bzaumoneiictue Ten"
Nmnynsc  Tena. Hmmynsc  CHIIBL
31 3akoH COXpaHECHUS HAMITYJIbCA. bubnuoteka [HOK
VYupyroe " HEyTpyroe https://m.edsoo.ru/ff0b07fa
B3aHlMOJIECIICTBHE
39 Pemenne 3amau mo Teme "3akoH bubnmorexa [HOK
COXpaHEHHsI UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepeHuus "PeakTBHOE
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JBUKEHHE B IPUPOJAE U TEXHUKE"

34 Mexannueckasi paboTa U MOITHOCTh bubamorexa HOK
https://m.edsoo.ru/ff0b0a84
35 PaGora  cuabl  TSOKECTH,  CHIIBI bubnuoreka HOK
YIIPYTrOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
Jlaboparopuast paborta
36 «Omnpenenenne paboOThl CHIIBI TPEHUS
P PaBHOMEPHOM JIBIDKEHUHU Teja
10 TOPU3OHTAIBHOM MMOBEPXHOCTH
37 Cas3p SHEPIUH u paboTHI.
[ToTrenumanpHas sHEpPrust
38 Kunernueckas sueprusa. Teopema o bubnnoreka HOK
KHHETHYECKOU YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH  COXpaHEHUsS DOHEPruu B
MEXaHHKE
Jlaboparopuass pabora «l3yueHue bubnmoreka LHOK
40
3aKOHA COXPAHEHUS SHEPTHI» https://m.edsoo.ru/ffOb12fe
a1 KonebarenbHoe MABMIKEHHE U €r0 bubnuoreka LHOK
XapaKTEePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aTyxatromue KoJIeOaHusl. bubnuoteka [HOK
BrinyxneHnbie koseOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnueckuii M IPYKUHHBIN
MasTHUKH
VYpok-uccinenoBanue «3aBUCUMOCTb
44 r[:pnoz[a K(fJ['Ie6aHI/II71 OT KECTKOCTH bubmorexa LIOK
https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MacChl Tpy3a»
45 [IpeBparienue SHEPTUU npu
MEXaHHUYECKUX KOJICOaHMSIX
46 JlaGopaTopHas paborta bubnuoteka [HOK
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«OHpGI[GJIGHI/Ie YaCTOTbl U TICpUOaA
KonebaHuii MPY>KUHHOI'O MaATHHUKA»

https://m.edsoo.ru/ffOblaec

47

Jlaboparopuast pabora «lIpoBepka
HE3aBHCUMOCTH TI€pHOJA KOJICOaHUit
rpy3a, IMOJABELUIEHHOIO K HHUTH, OT
MAaccChl Tpy3a»

Bbubnuorexa [HOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckine BoiHBEL CBOICTBa
MexaHu4yeckux BoJH. [IpononbHbie U
MONIEPEUHbIE BOJIHbI

Ypok-koHnpepeHuus "MexaHUYECKHE
BOJIHBI B TBEPAOM Tee.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

Bbubnuoreka [HOK
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenoBanue "HaOmronenwue
3aBHCUMOCTH  BBICOTHI 3ByKa OT
4acTOTHI"

52

53

I'poMKkOCTh 3Byka M BBICOTA TOHA.
AKYyCTHUYECKHUI PE30HAHC
Ypok-koHpepeHmus "YIbTpa3ByK H
uHOPa3BYK B IPUPOJIE U TEXHUKE"

bubnuorexa LHOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJBHOM paboTe
nmo TemMe "3aKOHBI  COXpaHEHHUS.
Mexannueckue kojaeOaHus U BOJHBI"

bubnnoreka [HOK
https://m.edsoo.ru/ff0b25f0

55

56

57

Kontponprass paborta 1o  Teme
"3aKoHbBI COXpaHEHHS.
Mexanndeckue KojeOaHust U BOJIHBI"
DNeKTpOMarHuTHOE noJie.
DNeKTPOMarHuTHbIE BOJHBI

CBoiicTBa SJICKTPOMATIrHUTHBIX BOJIH

bubnuorexa LHOK
https://m.edsoo.ru/ff0b2abe
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VYpoxk-koHpepeHuus "[xana

58 3JIEKTPOMATrHUTHBIX BOJIH. bubnuoTeka [HOK
Hcnonp30BaHue 3IEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccienoBanue "N3yuenue
59 CBI:)ﬁCTB 3JI:KTpOMaFHI/ITHLIX }B/I;HH c bubmmorexa HOK
https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOHIIEHOTO TeedoHa"
Pemienne 3amau Ha onpexaeneHue
60 YaCTOTHI U JJTMHBI JICKTPOMArHUTHOM
BOJTHBI
DNeKTpOMarHuTHas MPHPOJa CBETA.
61 CKOpOI():TI) CBeTa. BOHHI;BEIGHCBOﬁCTBa bubanorexa LOK
https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. IIpsimonnHeliHoe
62 pacmnpocTpaHeHHE CBeI")ra. 3aTMeHus bubanorexa LOK
https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKkoH OTpaXE€HHUs CBEeTa. 3epKaja.
63 PemeHHeTp3aI[aq Ha HpI/IMeII)-IeHI/Ie bubmorexa LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 [Ipenomnenue CBeTa. 3aKkoH bubnnoreka [HOK
MPEIOMJICHHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHoe  BHyTpeHHee  OTpaKeHHE
65 ceera. HMcnonb3oBaHME  TOJHOTO bubnuoteka [HOK
BHYTPEHHETO OTpaKCHUS B https://m.edsoo.ru/ff0b3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH yrIjia
66 MPEJIOMJICHUSI CBETOBOTO Jy4a OT

yria najeHusi Ha rpaHule "BO3ayX-

crexio""
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Ypok-koHpepennus "Vcrnonp3oBaHue
MOJTHOTO BHYTPEHHETO OTPAYKCHHS:

o CBETOBO/IbI, ONTUKOBOJIOKOHHAS
CBsI3b"
bubnuorexa [HOK
68 Jlun3zel. OnTudeckas CUiia JIMH3BI https://m.edsoo.ru/fob3f2c
. Bbubnuorexa [HOK
69 [TocTpoenue n300paKeHM B TUH3AX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "Onpenenenue
70 ¢boxycHOrO paccTosiHus u bubnnoreka LHOK
ONTHYECKON  CHIIBI  COOHMparoIiei https://m.edsoo.ru/ff0b4206
JTUH3BI"
71 Ypok-koHbepeHIus "Onruueckue bubnnoreka HOK
JIUH30BbIE TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
79 ['maz kak onThYeckas CHCTEMa. bubnmmoteka HOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-koHbepeHIus "JledexTs
3penus. Kak coxpanuts 3penue”
Pa3noxxenue 6enoro cBera B CHEKTP.
74 OnbITHI HrroToHa. Crnoxenue bubnuoreka [HOK
CIIEKTPaJbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ffOcOf4c
CBeTa
JlabopaTtopHas pa6ora "OnBITHI TIO
a3JI0’KEHUIO0 OeNoro CBeTa B CIEKT
75 11?1 BOCTIPUSATHIO I[BETA MPEIMETOB l'[plli)l bubmmorexa LHOK
https://m.edsoo.ru/ff0cOe2a
UX HaOMIOJEHUM Yepe3 IIBETOBBIC
¢bunbTpel"
Ypok-nIpakTUKyM "BonHoBEIE
76 CBOICTBa CBeTa: nucnepcus,

uHTephepeHys u audpaxus”
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OmnbiTel Pesepdopna m mnmanerapHas

bubnmoreka [HOK

" MOJIENb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynmarer bopa. Mogens aroma
bopa
Hcnyckanne u TIOTJIONICHHE CBETa
79 aTONi]OM. KBaHTHI. mJIHHeﬁanble bubmioreia LOK
https://m.edsoo.ru/ff0cl44c
CHEKTPBI
80 YpoK-TIpaKTUKyM "HaGmronenue bubnuoTeka LHOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUIBI bubmmorexa LHOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aTOMHOIO saapa. bubnnoreka HOK
HyksouHas Mozesb https://m.edsoo.ru/ffOc18ac
83 PanmoakTuBHEIE [peBpaLICHUS. bubnuoreka LHOK
H3oTombl https://m.edsoo.ru/ffOclald
84 Pemenue 3a71a4 o TeMe: bubnmmoteka HOK
"PannoakTUBHBIC TpEeBpaIeHuUs " https://m.edsoo.ru/ff0clb4a
85 [lepuon nonypacnana
Ypok-koH(pepeHus
86 "Ppa)II/IoaKl(EIBIj-IBI: M3ITy4eHUS B bubmmorexa LOK
\ https://m.edsoo.ru/ff0c2126
MpUpoJie, MEAUIIMHE, TEXHUKE
SnepHbie €aKIHHu. 3aKOHBI
87 ccflxg))aHeHm 3a§${11020r0 ¥ MacCOBOTO bubmioreia LOK
https://m.edsoo.ru/ff0c1c58
qUCe
OHeprus cBs3u aTOMHBIX saep. CBs3b bubnuoreka [HOK
88
MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau mo teme "SnepHbie
peakuun"
90 Peaknmm cuHTE3a W JIEJICHHS sIEp. bubnmoreka LIOK
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Wcrounuku sHeprun CosiHLA U 3BE3 ]

https://m.edsoo.ru/ff0c1e88

Ypok-koHbepeHIus "SAnepnas

91 JHEPTETHKA. HerictBus
paIMOAKTUBHBIX  W3IYYCHHA  Ha
YKUBbIEC OpraHUu3MbI"

[ToaroroBka K KOHTPOJBHOH paboTe
no teme "DIEKTPOMArHUTHOE TOJIE. bubnmoreka [HOK

92
DJEeKTPOMAarHUTHBIC BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsbie siBeHus"

KontponbHas pabora mo Teme

93 "DJIeKTPOMarHuTHOE nozJe.
DNEeKTPOMAarHUTHEBIE BOJIHEI.
KBanToBsic siBieHns"

ITosTOpeHue, 0000111eHHE.

94 Ha60pZTopHLIe paboThl  TIO mepcy bubmiorexa HOK
. . | https://m.edsoo.ru/ff0c245a
BsaumoneiictBue ten
IloBTOpenue, obOoOmenue. Pemenne

95 paCLIeTI;){LIX u Kaqecf;eHHLIX 3aja4 1mo bubamorexa LOK

| | https://m.edsoo.ru/ff0c2572
TeMe "TernnoBbie mporecchl
IloBTOpenue, obOoOmenue. Pemenne
96 pacquI:})IHx u Ka‘IeC"lI“I;eHHI)IX 3a/1a4 o bubmmorexa HOK
" o https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemioBsix qBUraresnei
IloBTOpenue, obOoOmenue. Pemenne
97 pacquI;IHx u Kaqec:;eHme 3a/1a4 1Mo bubmioreia HOK
. | https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHOBOK
IToBTOpEHMUeE, 000011IeHHE.

98 HaGOpETopHLIe paboThl 1O HlKypcy bubamorexa LOK
| | https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SBJICHHS

99 [ToBTOpenue, obobmenune. Pabota c bubnuorexa LHOK

TEKCTaMU o TEME "3aKOHBI

https://m.edsoo.ru/ff0c2d6a
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COXPAHEHHUS B MEXaHHKe"

[ToBTOpenue, obobOmenune. Pabora c

Bbubnuorexa [HOK
1 "K 1
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YYEBHO-METO/JUYECKOE OBECIEYEHHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

» ®dusuka: 7-i kiacc: 6a30BbI ypoBeHb: yueOHuK, 7 kiacc/ Ilepeimkun M.M., iBanos A.U.,
AKIMOHEPHOE o011ecTBO «30aTenbeTBO «[IpocBenieHue»
» ®usuka: 8-i kitacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [lepeimkun U. M., Banos A. .,
AKIMOHEPHOE 0011ecTBO «3naTenbeTBO «[IpocBenieHue»
» Ousuka: 9-i1 knacc: 6a30BbIi ypoBeHb: yueOHUK, 9 knacc/ [lepeimkun M. M., I'yrauk E. M.,

NBanoB A. U., IlerpoBa M. A., AkmmonepHoe obOmectBo «M3matenscTBo «lIpocBemieHuey

METOJUYECKHUE MATEPUAJIBI AJ151 YYUTEJISA

1. [Teprpimkun, M. M.®usuka. 7 kiacc. - Mocksa : [Ipocsemenue, 2022.; ISBN 978-5-09-
092323-1

2. Mapon A.E. ®usuka. 8 kiacc: yuyeOHo-MeToguueckoe nocooue / A.E. Mapon, E.A.
Mapon. — 7-e u3a., crepeorunt. — M.: lpoda, 2019. — 123, (5) c.

3. Mapon A.E. CO0pHHMK KaueCTBEHHBIX 3a/ad 1o (usuke: it 7-9 ki. oOmeoOpa3oBar.
yupexaenuit / A.E. Mapon, E.A. Mapon. _ M.: Ilpocemienue, 2021. — 239 c.

4. OpnoB B.A. Temaruyeckue Tectsl no ¢pusmke, 7-8 xnaccel. — M.: Bepoym-M, 2020. —
144 c.

5. Kupuk JI.A. ®usuka-7. Pa3HOypoBHEBbIE CaMOCTOSITEIbHBIE U KOHTPOJIbHBIE paOOTHI. —
M.: Unekca, 2019, - 128 c.

6. BonkoB B.A. Tectel mo ¢wusuke: 7-9 kmaccel. — M.: BAKO, 2020. — 224 c. —
(Macrepckast yaurens).

7. Kynepmureitn }0.C. ®usuka. OnopHbele KOHCHEKTH U AU(QepeHIIMpOBaHHbIE 3aauu.
7, 8, 9 xnaccel. 2-e uzn. [lepepa6. U mon. — CII6.: BXB-Iletepoypr, 2019. — 208 c.:

8. Kabapaun O.®., Opnos B.A. ®usuka. Tectbl. 7-9 knaccel: Y4eOH.-MeTO . ocodue. —

4-e uzn., crepeotun. — M.: [Ipoda, 2019. — 96 c.:



OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. http://school-collection.edu.ru http://fcior.edu.ru
2. http://www.fizika.ru http://college.ru/fizika/
3. http://www.school.mipt.ru http://kvant.mccme.ru/
4. http://www.e-science.ru/physics http://nano-edu.ulsu.ru
5. http://www.all-fizika.com/
6. http://interneturok.ru/ru
7. http://elkin52.narod.ru/ http://www:.all-fizika.com/
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